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THE Association was organized in Boston, Mass., on June 21, 1882, with the object 
of providing its members with means of social intercourse and for the exchange of 
knowledge pertaining to the construction and management of water works. From an 
original membership of only TWENTY-SEVEN, its growth has prospered until now it in- 
cludes the names of 800 men. Its membership is divided into six classes, viz.: 
A Member shall be an officer or employee of a public or private water works, an engineer, chemist or 


other person qualified to aid or interested in the advancement of knowledge relative to water works. 
An Honorary Member shall be a person of acknowledged eminence in some branch of water supply or 


of engineering. 
A Junior shall be not less than eighteen years nor more than twenty-five years of age, a student or 


connected with water supply work. ’ 
An Associate shall be either a person, firm or corporation engaged in manufacturing or furnishing 


materials or supplies for the construction or maintenance of water works. 
A Corporate Member shall be either a Water Board, Commission, Company or Municipal Corporation. 
The initiation fees and annual dues are as follows: 
Initiation Fees 


Annual Dues 


Corporate. 10.00 Corporate Members 10.00 


This Association has at least eight regular meetings each year, of which five are 
held in Boston, one in northern New England, one in southern New England, and one, 
the annual convention, held in September on such date as the Executive Committee may 


designate. 
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GIVE HIM PLENTY 


RIGHT NOW, on the home front, it’s up 
to city officials and leading engineers to 
do their part in planning new municipal 
water mains and other public works pro- 
jects. It’s one way to have steady em- 
ployment ready for local men when their 
present job is finished. 

By specifying Lock Joint Reinforced 
Concrete Pressure Pipe for water supply 
lines, sewerage and drainage, you can ful- 
e fill your promise to your own returning 

men. For, the Lock Joint Pipe Company 

is prepared to come to your town, set up 
¢ a temporary plant and employ 90% of 
local labor. As most of the supplies and 
materials will be purchased locally, there 
will be a direct benefit to your town mer- 
chants. As a result, a large proportion of 
the cost of the project will be spent right 
in your own community. 

For more than three decades Lock 

Joint Pipe has played a vital part in the 
majority of large diameter water pipe 
contracts in the United States. When 
Victory comes, we stand ready to help 
you give your engineers, mechanics, car- 
penters, laborers and other skilled work- 
ers the jobs they will need. 
Whether your project is large or small, 
for the present or the future, 
your ’phone call, telegram, 
cable or letter to any of our 
offices will bring a prompt 
reply. 


LOCK JOINT PIPE COMPANY 


Established 1905 
AMPERE, NEW JERSEY 


Denver, Colo. - Chicago, Ill. - Kenilworth, 
N.J. + Kansas City, Mo. - Rock Island, Ill. 
Joplin, Mo. - Valley Park, Mo. - Cleveland, 
Ohio - Hartford, Conn. - Navarre, Ohio 


SCOPE OF SERVICES 
Lock Joint Pipe Company specializes 
in the manufacture and installation of 
Reinforced Concrete Pressure Pipe for 
Water Supply Mains as well as Con- 
crete Pipe of all types for Sanitary 
Sewers, a Drains, Culverts and 
Sub lines. 
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Purchasers of EMPIRE “Streeemline” Meters 
expect to receive greater value. Such buyer 
confidence has been earned through 60 years 
of service experience —experience with support- 
ing records to attest to the superiority of the 
EMPIRE balanced oscillating piston design. 
Extreme accuracy, long life and low cost of 
maintenance are not simply claims but proven 
attributes of all EMPIRE Meters. 


The EMPIRE design, too, results in a sen- 
sitivity that is reflected in extreme accuracy on 
low flow rates. Waste and leaks that so fre- 
quently are by-passed and go largely unrecord- 
ed by ordinary meters are caught by the 
EMPIRE “Streeemline”. These 
meters actually cost less because 
they measure more. 


° 


PITTSBURGH EQUITABLE METER CO. 


Atlenta Houston MERCO NORDSTROM VALVE CO. Los Angeles Boston 


Brooklyn Pittsburgh == Main Offices, PITTSBURGH, PA. Seattle Buffalo 
Chicago Kanses City Tulsa San Francisco New York 
National Meter Division, Brooklyn, N.Y. 


Exclusive, Time-Prov- 
en Balanced Oscillat- 
ing Piston Design 


Lower Half of Snap- 
Joint Measuring 
Chamber with Piston 


There is but one 
moving part within 
the snap-joint mea- 
suring chamber; the 
famous EMPIRE 
Balanced Piston. Per- 
fect balance is at- 
tained by the loca- 
tion of the web at 
the vertical center of 
the piston. I-beam 
construction forms a 
rigid support to pre- 
vent distortion. 


Empire 
ae 
; SURE DO 
PMETERS LES OF Way ‘ 
=~ 
: 


ORE footage can be carried 
per truck load because 
Dhns-Manville Transite Pipe is 
ght in weight... fewer men are 
eeded for handling . . . and me- 
anical equipment is not needed 
cept for the larger sizes. 


Besides, this asbestos cement 
pecutsinstallationcostsinother 
ays, too. Its Simplex Coupling 
akes possible tight, flexible 
ints, and fast, easy assembly. 
d, Transite Pipe may be cut on OXIMATE WEI DANSITE PRESSURE | 
e job with an ordinary saw. 
3 12.6 


Class 100 4 ‘ % 3 12.8 
18.0 


this pipe is that it is non- 

etallic and, therefore, its high Class 200 9 | 25.2 
Dw rate can never be choked off Pipe Size (1.D.) =) 30" 

prrosion-resistance contributes Coupling] Class 100 . . 


Write for Transite Pressure *Class desi P 
ape Brochure TR-11A, Johns- —_pjan nowto improve and expand your water and sewer- 

anville, 22 E. 40th St., New age systems after the war. For a copy of “Blueprint Now,” 
ork 16, N. Y. write the Committee on Water and Sewage Works De- 
velopment, Suite 2110, 500 Fifth Ave., New York 18,N.Y. 


JM Johns-Manville FUE 


An asbestos product for efficient, a 
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ALL THE WAY... 


BARRETT - PROTECTED 


96 inch diameter penstock 
Pacific Gas and _ Electric 
Company, Dutch Flats, Cali- 
fornia. Barrett Enamel. 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


© The importance of the job performed by this giant conduit 
is apparent in the glimple of the rugged country through 
which it has been built. Naturally, a project of such magni- 
tude and of such vital use is planned to give long years of 
service. And just as naturally, the engineers who built it 
specified the durable protection of Barrett Enamel. 

Barrett Coal-Tar Enamel has proved its superior resist- 
ance to water absorption and corrosion on scores of pipeline 
projects where speed and ease of application and dependable 
protection are prime considerations. It meets all require- 
ments for heavy duty below and above ground. Used as 
interior pipe lining, it provides a smooth, mirror-like finish 
that reduces surface friction and maintains peak capacity. 
It meets the American Water Works Association’s standard 
specifications 7A.5-7A.6-1940. 


FIELD SERVICE—tThe Barrett Waterworks Service Department 
and staff of Field Service men stand ready to provide a broad 
measure of cooperation. Services include consultation on technical 
details, training of crew, and job inspection. 


40 Rector Street, New York 6, N. Y. COAL-TAR 
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Two resilient gaskets inside each Drewer Coupling flex 
aod “follow” both latero! and pipe 
yet maintain a constant seal between pipe and coupling. 


with “DRESSERS” 


Dresser-coupled lines absorb all normal and much 
abnormal pipe movement without setting up harm- 
ful stresses and strains. 

There is no rest for a pipeline. Constantly it is 
subject to the forces of nature—temperature 
change, earth movement, wind and rain. It must 
respond to many more forces made by man— 
vibration from moving machinery, stresses and 
strains of many kinds. 

Some or all of these enemies of tightness are 
present in every pipeline whether it is large or 
small, under or over the ground, miles long or a 
few short feet, wherever it may be and whatever 
it may carry. 

Through the years aly one pipe-joint has fully 
proved its ability to automatically absorb these 
harmful stresses. That is the Dresser Coupling for 
plain end pipe—the flexible pipe-joint which per- 
mits each pipe length to move independently. 
Investigate “Dressers” —Fast and easy to 
install, ready-made, with flexibility built-in, Dresser 
Couplings, Fittings, Repair Clamps and Sleeves 
are available for practically all kinds and sizes 
of pipe. 


These Hottentot twins and their Eskimo brothers cnphatise This is how Dresser Couplings, 
the pull and push: Pp and to which through their resilient gasket seal, 
pipelines are subjected. Each Dresser Regular Coupling will absorb vibration and deflection of 
absorb up to y%" i d-out t. Dresser Exp 4° or more depending on size. PPE Wm DEFLECTED POSITION 


Joints are available where greater longitudinal pipe move- 
ment is concentrated at one point. 


N In Canada: Dresser Manufacturing Co., Lid., 60 Front St., West, Toronto, Ont. 


Manuracturine Company 


ONE OF THE DRESSER INDUSTRIES 


BRADFORD, PENNSYLVANIA 
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ORGANIZED 1882 


Vor. LVIII DECEMBER, 1944 No. 4 


This Association, as a body, is not responsible for the t. ini of any of its members 


NOTES ON WATER SUPPLY IN NORTH AFRICAN 
CAMPAIGN 


BY WILLIAM E. STANLEY* 


[Read September 20, 1944.] 


These notes, relating to the supplying of potable water in two 
phases of the North African Campaign, are based on personal recol- 
lections of activities extending over a period from September 1942 
to December 1943. The confusion incident to a rapidly moving and 
quickly changing military situation together with the extreme pres- 
sure under which every staff officer operated during the campaign 
and for months afterwards in preparation for other campaigns, has 
dimmed the memory of many of the technical details which would be 
interesting to water works men. 

Military activity in a theatre of operation does not permit the 
collecting and bringing away of any considerable amount of experi- 
ence data. Shifts in duties and in location were sudden and with little 
opportunity to finish the job in hand or to review what had been done. 
Thus, this paper will be a rather general narrative, with a minimum 
of definite technical data. 

The North African Campaigns. The North African Invasion 
Campaign of November 8 to 11, 1942, involved three major task 
forces, which may be designated for this story, as Task Force No. 1, 
comprising U. S. troops organized in the U. S. and landed in Morocco 
in the vicinity of Casablanca; Task Force No. 2 comprising U. S. 
troops organized in England and landed in Algeria in the vicinity of 
Oran; and Task Force No. 3, mainly English, which landed in Algeria 
near Algiers. The tactical plan for the three task forces called for 
a D-day convoy landing on November 8, a D+3 day convoy land- 
ing on November 11, and a D+13 day convoy arriving on November 
21 with supply convoys scheduled to arrive semi-monthly thereafter. 


*Professor of Sanitary Engineering, Massachusetts Institute of Technology, Cambridge, Mass. 
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WATER SUPPLY IN NORTH AFRICAN CAMPAIGN. 


The initial tactical operations of these three task forces lasted 
three days and within less than thirty days the responsibility for de- 
velopment of water supply in the three areas was transferred to the 
Atlantic Base Section at Casablanca, the Mediterranean Base Section 
at Oran, and the British Line of Communications at Algiers. 

The Tunisian Campaign started immediately after the completion 
of the initial landings and ended with the surrender of the German 
Army in Northern Tunisia in May 1943. These notes relate, pri- 
marily, to experiences with Task Force No. 2 and the Mediterranean 
Base Section in Algeria, particularly around Oran and to an assign- 
ment as Water Supply Officer with a Railway Operating Battalion in 
the vicinity of Tebessa during the Tunisian Campaign. 

Local Water Supplies in North Africa. In general, the areas of 
operations in the North African campaigns were located in the tem- 
perate, semi-arid zone lying between the coast and the mountain 
ranges which bound the Sahara Desert. The year comprises a dry 
season and a wet season. During the summer months practically no 
rain falls. However, during the months of December, January, Feb- 
ruary, and March extremely heavy rains occur. 

Algeria in the vicinity of Oran was particularly difficult with 
reference to water supply because most of the ground waters contain 
too heavy concentrations of salts. As a typical example, the prin- 
cipal supply of the City of Oran, which has a reported popu- 
lation of about 400,000, has a sodium chloride content ranging from 
3,000 to 4,000 ppm and a hardness of about 1,350 ppm. The 
so-called sweet water supply of Oran has a sodium chloride content 
of about 780 ppm. There are many wells in the Oran area, but few 
with a chloride content less than 1,500 ppm. Early after the landings 
it was found that our troops could drink water with a salt content 
up to about 1,500 ppm. 

Many of the farm water supplies are from open dug wells rang- 
ing from 20 to 40 ft. in depth. Some of these wells have two or 
more galleries excavated in the water-bearing strata 40 to 60 m 
in length. A few drilled wells were found, one or two extending to 
depths of about 100 m. 

City supplies are often from springs, sometimes located consider- 
able distances away—for example, the City of Ouijda is supplied by 
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two springs, one located about 14 miles to the southwest and the 
other about 16 miles to the southeast. In general, the city water 
supplies were inadequate, and rationing had been in practice prior 
to the entrance of our troops. Most cities rationed their water by 
simply shutting off the entire supply at a certain hour in the evening 
or afternoon and furnishing no more water until the next morning. 

In Oran, rationing was accomplished by requiring everybody 
on one side of the street to turn off their water for 24 hours every 
other day, while those on the other side of the street turned their 
connections off on the alternate days. Every building with plumbing 
was equipped with a storage tank, so the shutoff did not mean that 
the water usage was reduced entirely. However, the overall average 
daily per capita water consumption was about 10 gallons prior to the 
arrival of American troops. 

In Algeria, there are several large irrigation projects which re- 
ceive water from streams near the foot of the mountains. In a num- 
ber of cases, these irrigation canals were used for troop watering, 
but it was a difficult job to remove the turbidity. Prior to November 
1942 there had been seven years of low rainfall and the ground water 
levels had been progressively dropping. In December, following the 
allied landings, heavy rains started and turned the ground water level 
curve up. It has been rising ever since. The native Arabs considered 
the heavy rains which came shortly after the invasion a good omen. 

In Tunisia, the water supplies are relatively freer of salt, but 
they are fewer in number and sometimes are badly polluted by human 
and animal wastes from Arab villages located near the water source. 
In many cases, the water source is one which had been developed by 
the Romans. 

Advanced Planning. The preparation of Task Force No. 2 in 
England included considerable study of the anticipated water supply 
problems. The intelligence reports indicated that water supply in 
the area assigned to this task force would be critical. Accord- 
ingly, water supply was given a high priority, and two water supply 
companies (separate) were included in the troop list in addition to the 
water supply facilities of the combat and aviation engineer battalions. 
Later these two companies were supplemented by a water supply 
battalion. 
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There was only one water supply company (separate), in the 
British Isles and there was neither time nor transportation to obtain 
a second company from the United States prior to D-day. So it was 
necessary for the Engineer, Operations and Training Division, to 
activate a second water supply company (separate) by taking a cadre 
of officers and men from the original water supply company (sepa- 
rate). Also, for the North African invasion it was decided to en- 
large the standard water supply company by adding a Well Drilling 
Section of one officer, four sergeants and eight other grades together 
with two well drilling rigs and considerable auxiliary material. 

The enlarged water supply companies each included 5 officers 
and 137 enlisted men with major equipment comprising 7 1,500-gal. 
semi-trailer water tanks, 20 700-gal. tank trucks, 2 mobile purification 
units, 2 well-drilling rigs, 14 trucks ranging from %-ton to 2%4-ton 
and 6 1-ton trailers. Also these two companies were allowed to take 
with them three sets of portable water units, each including a filter, 
a pump and a chlorinator and auxiliary items. These water supply 
companies proved very satisfactory and each was able to handle 
up to 14 water points and to haul almost 200,000 gal. of water per 
day with its tankage capacity of 25,000 gal. per company. 

In addition to the two special water supply companies there were 
three combat battalions, four aviation battalions, two port battalions 
and one General Service Regiment included in the first three convoys 
all fully equipped with standard allowance of water supply equipment. 

Shortly before the sailing date for the D-day convoy, orders were 
received that a supply of drinking water should be taken with the 
troops. An amount of approximately 300,000 gal. was required. For 
this purpose 5-gal. water cans are generally used. However, the 
available 5-gal. cans were all required for gasoline, so 55-gal. steel 
drums were decided upon for water containers. This proved to be 
quite a job as 5,500 drums had to be obtained, cleaned, painted in- 
side, filled with safe drinking water and transported to several docks 
all in the space of a few days. 

The following abstract from a field operations report gives some 
pertinent information on this project: 

“No small drums suitable for our purposes were available. However the 


Ministry of Supply made available through Victor Blagden, Ltd., Barking, the 
following drums which were used after processing by U. S. forces: 
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“1. 1,863 lacquer lined, 55 U. S. gallon drums of American manu- 
facture which had contained Ethylene Glycol. Washing with pure water 
and painting drum heads was the treatment required. 

“2. 3,637 unlined steel drums of British make. It was necessary to 
clean and line these drums with ‘Dukeron,’ a bitumastic paint containing 
Trichlor Ethylene as a vehicle. 

“Blagden furnished space and plant for processing the drums, personnel 
for instruction and supervision and some motor transport. Otherwise the entire 
job of hauling from storage, washing, lining, hauling to railhead, filling with 
water, marking for shipment and loading into railway wagons was done by U. S. 
troops. 

“Operations were started Sunday 27th September and continued during all 
daylight hours, approximately twelve hours each day. At the close of work 
on 1st October all drums had been processed and placed at the railheads. At 
noon 3rd October filling with water and stencilling of all but final markings, 
not yet released, had been completed. Platforms, ramps, etc., had meanwhile 
been built at both railheads for quick loading. 

“At 2,000 hours on 6th October final markings were released. Stencils 
were cut and marking and loading out commenced at daylight 7th October. The 
provision had been made for night lighting. It was unnecessary to use it as the 
entire shipment was loaded by 1,900 hours 9th October working daylight hours 
only.” 


These steel drums filled with water were sent by rail to 40 ships 
in groups ranging from 40 to 400 drums per ship. Of the 5,500 drums, 
189 were lost due to leaks or breakage en route and 337 were left 
stored at King George V Dock near Liverpool. Thus, 4,974 drums 
were loaded on transports. Some weeks after the-landings an inven- 
tory was made and about 3,100 of the drums were located still being 
used for water supply. Also a considerable number had been taken 
east by troops moving toward Tunisia. This size of water container, 
which weighs about 500 Ibs, was too large and was not used in the 
Sicilian or Italian landings. Although it served quite well in the Task 
Force No. 2 landing, partly because it was possible to unload many 
of the drums at docks. Many were still in use in Oran as late as 
December 1943. 

In addition to the initial supply of drinking water from London, 
it was necessary to estimate, while in England. the water supply needs 
of equipment and supplies for hospitals and all other military instal- 
lations, except for combat troops, for five supply convoys which were 
to be forwarded semi-monthly following the three initial, D-day, D+3 
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day and D+13 day, convoys. Since many of the base installations 
were to be located in cities it was necessary to anticipate the use of 
municipal water supplies and to provide sufficient chemicals, including 
calcium hypochlorite for sterilization and lime and soda ash for soften- 
ing water for railroad use. 

These supply estimates were circumscribed on the one side by 
extremely limited tonnage allowances and on the other hand by very 
limited and uncertain technical data on local water supplies in North 
Africa. Most of the technical data were obtained from a military 
reconnaissance dated 1909; curiously, later experience showed these 
old data to be reasonably accurate. 

En Route to North Africa. The trip from Scotland to Oran was 
devoid of any exciting incidents. It was a calm eleven days of floating 
on the ocean in the center of a convoy with six or seven destroyers 
riding herd. A count of ships and the knowledge that each carried 
6,000 or more fully trained and equipped men left no doubt that a 
strong striking force was moving. 

En route, the troops were informed of the water supply situation, 
were told of the danger of cholera, typhoid, dysentery, and especially 
schistosomiasis (Bilharziasis) commonly called “the snail disease” 
which was anticipated in North Africa. The description of the latter 
disease and how certain snails served as hosts had quite a beneficial 
effect on many of the troops as most of the open streams in North 
Africa are infested with snails, but certain of the streams are clear, 
sparkling and apparently good to drink. (A survey in September 
1943 by a Medical General Laboratory did not locate any Bulinus 
snails in any water being used for army use.) 

The troops were also issued the English individual water steriliz- 
ing kits, each including 50 calcium hypochlorite tablets and 50 de- 
chlorinating tablets, and the use of the tablets was explained so that 
each individual might sterilize his own canteen full of water in case 
of necessity. 

The following abstracts from instructions on water supply pre- 
pared in route and issued to all unit commanders on November 11, 
1942, include information which may be of interest: 
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“SUBJECT: WATER SUPPLY, ORAN AND VICINITY” 


“1. From information now available, the municipal water supply of Oran 
comes from three main sources outside the city. The salt content of this water 
and contamination make it unsafe. It must not be used by organizations until 
approved by the Medical Corps. The natives have become adjusted to the water, 
but Americans have not. In addition, the water supply is so short in the city 
that one part of the city receives water on one day and the other part receives 
its share the following day. Water venders sell ‘sweet’ water throughout the 
city in bottles which have been carted from small outside springs. This water is 
not a safe supply. All troops are ordered to get their supplies from approved 
water distributing points. 

“2. The following precautions should be rigidly adhered to and observed 
by every individual before leaving this ship: 

“a. Drink plenty of water shortly before debarking. 

“bh, Make certain your canteen is full as you get off the ship. 

“c. Drink as little as possible after debarking until you have located 
an approved supply. 

“d. Have and keep in your possession the issued sterilizing outfit for 
use with water canteens. 

“3. If an occasion arises wherein the water you get has to be purified by 
the individual, remember the following facts: 

“a. Boiling the water for a five-minute period will destroy all harmful 
bacteria. Thus, any tea or coffee prepared by boiling has this beneficial 
factor. 

“b. When using the sterilizing outfit, add one white tablet first to the 
canteen and then wait thirty minutes before adding the blue tablet. Also 
make certain the sterilizing kit is kept in a dry place on your person. (See 
detailed instructions on lid of kit box.) 

“c. If you must use the U. S. issued HTH or (calcium hypochlorite) 
capsules, remember they are designed for Lyster bag or 36 gallons. The 
large capsule can be used in individual canteens however, by making a 
concentrated solution by dissolving the contents of one capsule in a full 
canteen of water. The canteen cap when inverted is then used as a measure 
for the concentrated solution. One cap full of the solution when added to 
a canteen containing doubted water should remove the existing bacteria 
after a thorough shaking and allowing to stand for thirty minutes. 

“d. Water which may be polluted by amoebic dysentery or infected 
snails (Bilharziasis) cannot be considered safe on chlorination alone. Thus, 

any local water should be boiled until its use is approved by the Medical 
Corps. 

“e. Water distribution points will be established by the Corps of En- 
gineers and approved by the Medical Corps as soon as possible. Thereafter, 
all water for drinking purposes must be obtained from these approved points. 
“4, Water discipline is a function of command. The commander of each 
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unit or detachment is responsible for water discipline within his unit. The Medi- 
cal Corps and Corps of Engineers are jointly responsible for water supply; how- 
ever, the INDIVIDUAL COMMANDER is solely responsible that his men drink 
or bathe in safe water. Remember, water from wells, springs, taps, or faucets is 
not safe until approved.” 


Invasion Water Supply Activities. The first two convoys, namely 
the D-day and the D+3 day convoys, have been officially designated 
as comprising the active invasion of North Africa. All active resistance 
had ceased prior to the arrival of the 3rd or D+13 day convoy. 

The original water supply company (separate) was sent with 
the D-day convoy and one Staff Water Supply Officer, Capt. R. M. 
Leggette, C. E. (on leave from the Ground Water Division of the 
U. S. Geological Survey). The main part of this company landed 
on the beaches east of Arzew and very shortly thereafter had estab- 
lished a water point on the beach. The next day this point was 
moved to the docks in Arzew where water was taken from ships. 

The first local supply was taken from a spring at St. Leu, just 
east of Arzew. However, this water was too salty and had to be 
diluted with water from the ships. Experience indicated a 50 per cent 
dilution would provide a satisfactory drinking water. (Tests later 
showed the spring water had about 3,000 ppm sodium chloride and 
the acceptable water about 1,500 ppm.) On the 11th of November a 
concrete tank holding about 30,000 gal. had been located. It was 
cleaned and put in service as the Arzew water distribution point. 
The supply for this water point was obtained from ships and hauled 
from the St. Leu spring until about November 18 when a fleet of 7 
5,000-gal. wine trucks was leased and started hauling water to this 
water point from the Oran sweet water supply, a distance of about 
25 miles. 

The D+3 day convoy landed at Mers-el-Kebir just outside of 
Oran. This convoy carried a very large number of troops, so water 
supply was given first priority and continued in that position for the 
first two weeks. 

The instructions of the Corps Engineer to the Water Supply Offi- 
cer prior to debarking were as follows: 


“. . will proceed at once to determine status of the town water supply paying 
particular attention to the reservoir supposedly existing south of the town, and 
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will determine from other staff agencies or individuals of Engineer organizations 
the status of the tactical water supply which was intended to be secured to the 
east. He will determine the location of water supply points established by the 
water supply company, and will visit at least one of these. He will then report 
in person to Engineer Has.” 


When it came time to debark, four officers, including the Water 
Supply Officer, were debarked in advance of other personnel. There 
was no transportation available, so the water supply reconnaissance 
did not extend very far into the country until a jeep was obtained the 
next day. It soon became evident that the City of Oran water supply 
was out of operation and must be put into operation promptly. Elec- 
trical transmission lines had been destroyed by shell fire and had to be 
rebuilt. The water supplies to the east of Oran were all inoperative 
because they depended on electrical power which was out of service 
by damage to transmission lines at St. Cloud by shell fire in the two- 
day battle with the Foreign Legion. St. Cloud was the junction of 
several transmission lines serving a large area. Accordingly, the 
first duty of the Water Supply Officer, who was also Utility Officer, 
was to get the power generation plant and the electrical transmission 
lines back into operation. No damage had been done to any water 
supply installation. 

The Oran city water supply was in operation on a limited basis 
at the end of the third day with the aid of an old steam plant. The 
central power system was back into operation on Monday, Novem- 
ber 16, or 6 days after the entrance of our troops into Oran. Very 
little damage had been done to the power generating plants. The 
rebuilding of the damaged transmission lines was all handled by the 
French power company personnel. In fact, the repair crews started 
to work as soon as the battle at St. Cloud was ended and some of 
our sentries mistook them for saboteurs. This necessitated a trip 
into St. Cloud when the Foreign Legion had ceased firing, which trip 
was a bit exciting as the villagers were quite bitter and some sniping 
was still in progress. 

Military Water Supply in Oran Area. The problem of supplying 
water to troops in the Oran area involved two phases. First, the initial 
phase of supplying water to newly arriving troop units before their 
unit equipment became available and second, the making available of 
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water at designated watering points for troop units having sufficient 
equipment to transport their own water from the water points. 

In the early stages of the North African Campaign it was neces- 
sary for the water company to furnish water drums and in many cases 
to deliver the drums to the troop units. Later, staging areas were 
established with water distribution points located in the areas at 
sufficiently frequent intervals that water could be carried by hand 
from the distribution points. 

The main military water supply for troops in Oran and several 
miles around was taken from the Oran City Ras-el-Ain source of 
“sweet water” until the summer of 1943, at which time the demands 
of the city and the Port were greater than the supply of “sweet water” 
and it became necessary to develop another source. Fortunately in 
the several months of searching in 1942 and early 1943, several wells 
had been located having a salt content sufficiently low to be used 
for troop watering. 

Prior to leaving England, the orders for the initial operations 
included the capturing of an irrigating reservoir near Arzew which it 
was expected would be useful as a principal source for water. On 
arrival in Algeria, the reservoir water was found to be too bitter for 
use owing to the several years of drought. Also the quick entry into 
Oran permitted the use of the more desirable Ras-el-Ain source. After 
the heavy rains in December, the reservoir water became sufficiently 
sweet for use, but water transport could not reach the reservoir with- 
out considerable heavy road construction. Later when the roads 
became passable and the water supply company was ready to estab- 
lish a water source on the reservoir, one of the company officers 
discovered a spring in the hills one or two miles away which proved 
a better source. So a year after the invasion the most important 
water source anticipated from intelligence data in England was finally 
abandoned without being developed. 

Another problem in the Oran City area was the furnishing of 
potable water to the large numbers of headquarters, messes, billets, 
Red Cross clubs, and hotels taken over for the use of American 
troops, water in the city mains being too salty and the sweet water 
distributed by bottle purveyors very dangerous. It was necessary to 
organize a “retail” water distribution not contemplated by the nor- 
mal army water supply procedure. 
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The water supply company (separate) handled this, using a 450- 
gal decontamination tank truck which has a centrifugal pump mounted 
on it and a length of hose so that water containers, such as Lyster bags 
and 55-gal drums, could be filled in back rooms, or on the 2nd, 3rd. 
or 4th story floors. 

Shortly after arrival in Oran, it became necessary to set up a 
schedule of water supply allowances as follows: 

UsE oF WATER 
Daily Allowance 
per capita 
a. Drinking and cooking (units other than 


hospitals ) 1 gal fresh water 
b. Drinking and cooking (hospitals) 2 gal fresh water 
c. All purposes (units other than hospitals) 2 gal fresh water 
d. All purposes (hospitals) 5 gal fresh water 
e. Washing and showers (units other than 

hospitals ) 4 gal salt water 


f. Washing and showers (hospitals) 5 gal salt water 
g. Where water-borne sewage was approved 25 gal salt water 


The operators of every water distribution point were instructed 
to record and report the amount of water taken by every unit served 
by the water point. An available record for the first 14 weeks indi- 
cates that the per capita water usage was kept below the specified 
2 gal “all purpose use” with the exception of two weeks in Decem- 
ber. During the summer of 1943, the amount of water hauled to dry 
points was reported to be in the magnitude of 750,000 gal per day. 

Railway Water Supply—Tunisian Campaign. The American 
Sector for most of the Tunisian Campaign was in southwestern Tuni- 
sia with the principal supply railhead at Tebessa. The main rail 
supply line was the meter gage CFA railroad extending from Ouled 
Rahmoun, just south of Constantine, to Tebessa a distance of about 
125 miles. This line was called upon to carry upwards of 1500 tons 
per day of supplies for the American 2nd Corps. 

The two major operating problems included a lack of sufficient 
water and a continual breaking down of locomotives by boiler troubles 
due to scale and other troubles related to the use of a high mineral 
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content water. Early in March, the railway water supply stations be- 
came so depleted of water that many trains could not move for lack 
of water. Hasty surveys failed to locate any nearby supplies, and 
it was necessary to haul water from distances as far as 60 miles. 
The writer was assigned the job of locating additional supplies. 

An estimate of the water supply requirements and the available 
water quantities for the nine watering stations was as follows: 


EsTIMATED WATER QUANTITIES—GALLONS DAILY 


Additional 
Available Needed 
Station Required In March In Summer (Summer) 
. Ouled Rahmoun 60,0001 48,000 35,000 25,000 
Taxas : 30,000 16,000 10,000 20,000 
Armandy-Ourkis 40,000 5,000 2,000 38,000 
Canrobert 15,000 5,000 2,000 13,000 
Ain-Beida 45,000 ‘40,000 13,000 32,000 
Oulmene 40,000 2 2 40,000 
La Meskiena 35,000 25,000 12,000 10,0003 © 
Youks-les-Bains 40,000 30,000 20,000 20,0004 
Tebessa 75,000! 74,000 40,000 35,000 


Totals 134,000 233,000 


380,000 


1Includes switching and shop use. 
2No local supply. Water hauled from a distance of about 45 kilometers (28 miles). 
®Assuming existing springs augmented from an adjacent irrigation canal; so quantity limited by pipe 
line capacity. 

“Ample quantity of water at the springs; additional piping and treatment plant capacity needed. 


243,000 


All of the water supplies have a high hardness content. Some 
illustrative data are as follows: 


Hardness 
Station French degrees 

Ouled-Rahmoun 38°2 
Taxas 89° * 
Armandy 34°4 
Canrobert 42° 
Ain-Beida 
Oulmene-Khenchela 164°4 
La Meskiana 65°3* 
Youks-les-Bains 16° 
Tebessa 


*Treatment plants (Lime softening) 
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The development of additional supplies required considerable 
quantities of pipe which were not then available in North Africa. 
Also the enlargement of several treatment plants would have been 
necessary for any extended use of the railway. Fortunately the 
retreat of the Germans made the larger construction work unnecessary 
so far as military operations were concerned. 

The searching for water supplies for this railroad was a strenu- 
ous, but very interesting experience. Practically every day for al- 
most two months was spent riding in a jeep with the bed roll carried 
along and used every night with one exception. Meals were from 
cans or troop unit kitchens encountered in the travels. Practically 
every day seemed to be a rainy day. A part of the survey included 
the possibilities of rebuilding water supplies along the railways to 
the east of Tebessa as the Germans were pushed back. 

Drilling of Wells. The preparations in England included equip- 
ment for well drilling. However, on arrival in North Africa plenty of 
wells were found, and the job was not the drilling of additional wells, 
but the searching for existing wells with a sufficiently low salt content 
to be useful for troop watering. The French had been searching for 
“sweet” water for 150 years, and it did not seem that we could im- 
prove upon their very excellent technical data in any short space of 
time. Accordingly, the French Water Supply Agency was consulted on 
many occasions. 

Several months after arrival in North Africa a number of wells 
were drilled, some of which were successful in finding drinkable 
water. In one case a 4-in. well was drilled 1,250 ft. deep which 
provided 30 gpm of water for an airport for which water had been 
hauled for all of the operations following the invasion. 

Incidents. Providing water for active military operations in 
North Africa was never an easy job. However, a few incidents seem 
to stand out in looking back on the several months of strenuous 
activity. These may be of interest and a few of them are very briefly 
outlined as follows: 

1. Reporting to the Chief Engineer, SOS Headquarters, in Eng- 
land about 9 am one September morning it was quite a jolt to be 
given the assignment as Water Supply Officer and informed that final 
requisitions for the D-day equipment and supplies had to be ready 
by 5 pm that day. 
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2. About three days later another jolt was the order to provide 
300,000 gal of water in suitable containers to be ready in five days 
for loading on ships, with no knowledge as to any supply of con- 
tainers nor of local water supplies or loading facilities. 

3. The activating of a second water supply company just a 
few days before departure of the D-day convoy was interesting, par- 
ticularly since other officers were responsible for the operations. 

4. Shortly after arrival in Oran an order was received at 10 
pm to establish a water point and have it ready to issue water by 8 
am the following morning at a location about 125 miles to the east in an 
area where no definite information had yet been obtained as to water 
sources. The telephone to the water company C.P. was “Out of 
order!” The motor pool had no available transportation! Fortu- 
nately a jeep was located, but no driver. So jeep driving was experi- 
enced in the dark without lights, over strange roads to reach the 
water company C.P. about 15 miles away. The officer sent with 
the water point detachment reported by telephone next morning that 
the water point was in operation at 8:15 am in time to furnish water 
to an armored force on its way to Tunisia. 

5. The first days in North Africa were very strenuous for the one 
water supply company. The second company was needed badly. 
However, the relief to strained nerves when the second company 
arrived was short lived when a cable was received announcing the 
sinking of a ship carrying all the company equipment. Fortunately, 
the company commander was a resourceful man. Armed with orders 
giving him first priority on all depot stock and permission to requi- 
sition wine trucks, he was able to improvise equipment and get his 
company operating within three or four days. 

Additional incidents could be recalled. Descriptions of the water 
supply activities of various troop units and descriptions of the vari- 
ous items of equipment used could very well extend this narrative. 
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GROUND-WATER STUDIES IN NORTHEASTERN 
MASSACHUSETTS! 


BY M. L. BRASHEARS, JR.? 
[Read September 20, 1944.] 


Ground water has long been utilized as a satisfactory source for 
public water supplies in many parts of Massachusetts, particularly 
in the smaller communities or those of moderate size, but only dur- 
ing the past decade or so has it been used to any great extent by 
industry. The increased use of ground water was made practical by 
radical improvements in the construction of wells and pumping equip- 
ment. Some idea of the value of the ground-water resources of 
Massachusetts may be obtained from the following information. In 
1940, according to the records* of the Massachusetts Department of 
Health, 256 of the 351 towns and cities in the state were served by 
public water supplies. The population of these communities was 
about 4,000,000, or about 97 per cent of the total population of the 
state. The public water supplies for 145 of these communities were 
obtained wholly or in part from wells and springs. . In 1940, approxi- 
mately 880,000 people were served from ground-water sources, the 
average withdrawal of the supply systems being about 60 mgd. An 
average pumpage of over one million gallons a day was maintained 
by fourteen of the ground-water supply systems, the largest with- 
drawal, about 5.6 mgd, being made at Lowell. The records of 
ground-water withdrawal for industrial purposes in Massachusetts 
are very incomplete, but information for Middlesex County indicates 
that the pumpage by private industries is at least equal to that of the 
public water works. Moreover, the use of ground water for industrial 
purposes is apparently increasing more rapidly than that for public 
supply. Despite this important use of ground water in Massachusetts, 
recharge exceeds withdrawals except in a few localities and there are 


1Published wiht the approval of the Director of the U. Geological Survey. 

2Geologist in charge, U. S. Geological Survey, Jamaica, N, 

3Annual Report of the Massachusetts Department of Health for the year ending November 30, 1940, 
pp. 147, 176-181, 197-198. 


A 
3 
re 
a 
| 
. 
F 
7 
4 
i | 
4 


308 GROUND WATER IN NORTHEASTERN MASSACHUSETTS. 


many opportunities throughout the state for developing additional 
sizable ground-water supplies. 

The ground-water division of the U. S. Geological Survey, in 
codperation with the Massachusetts Department of Public Works, has 
been making an investigation of ground-water conditions in Massa- 
chusetts since 1938. The ground-water studies are a part of a larger 
codperative program that also involves geologic studies and topo- 
graphic mapping. The chief purpose of the ground-water studies 
has been to obtain detailed information concerning the occurrence 
and availability of ground water in the state. Such data will provide 
a basis for the more effective utilization of the ground-water resources 
of the state. At the beginning of the codperative program it was 
planned to continue the work from year to year until the entire state 
was covered. During 1939, the appropriation for this work was re- 
duced to a very small amount, and the scope of the studies had to 
be curtailed. At the beginning of 1944, however, the funds for 
ground-water investigations were increased somewhat, and this has 
resulted in more rapid progress. 

In general, the ground-water investigation has been divided into 
two phases of study. First, a number of observation wells were 
established for the periodic measurement of ground-water levels, in 
order that changes in ground-water storage may be followed. And 
secondly, a systematic collection of data concerning existing wells and 
related information has been made to determine the utilization and 
availability of the ground-water resources. Up to the present time, 
the work has been carried on chiefly in the northeastern part of the 
state, although several observation wells are being maintained in other 
parts of the state. The areas that have been covered are shown 
in Figure 1. Observation wells are maintained at all of the localities 
shown, and field studies have been made in the Lowell, Wilmington, 
Woburn, Winchester, and Cambridge areas. 

In Massachusetts, the most favorable water-bearing material con- 
sists of the deposits of glacial sand and gravel that cover the bedrock 
surface. The largest ground-water supplies are obtained from the 
outwash that lies in the pre-glacial bedrock valleys. Some of the 
buried valleys in Massachusetts contain over 200 ft. of outwash ma- 
terial, but the valley filling in most places is relatively thin—com- 
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monly less than 100 ft. The position and trend of some of the valleys 
is not readily apparent, and their extent must be determined if the 
ground-water resources are to be effectively utilized. 

It is known that a number of buried valleys and their tributaries 
exist in northeastern Massachusetts. In 1899, W. O. Crosby* sug- 
gested the existence of a buried pre-glacial channel of the Merrimac 
River, extending southeastwardly from Lowell to Boston Harbor. 
Later, I. B. Crosby® presented other evidence of the existence of 
buried valleys in the same region. Because considerable quantities of 
ground water are withdrawn from these buried valleys, it seemed 
desirable at the start of the ground-water investigation to begin work 
in Middlesex County. Accordingly, field work was begun in Lowell 
in 1938, and the field studies have been extended southward to 
Cambridge. 

The largest ground-water withdrawals in the region that has been 
studied occur in the vicinity of Lowell and Woburn. More than 


4Crosby, W. O. Geological history of the Nashua Valley during the Tertiary and Quaternary periods: 
Technology Quarterly, vol. 12, pp. 288-324, Dec. 1899. 
5Annual Report of the Massachusetts Department of Health for 1936, pp. 55-60. 
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7 mgd are pumped in each area for public supply and industrial pur- 
poses. Throughout a large part of these areas, small to moderate 
supplies may be obtained from the bedrock and overlying glacial 
deposits, but large supplies are available only from the relatively thick 
outwash in the buried valleys. The wide distribution of favorable 
water-bearing deposits in the vicinity of Lowell is indicated by the 
data in Figure 2 which show the location of public pumping stations 
in the area. Large supplies are pumped from the wells of the city of 
Lowell which penetrate deposits lying in the pre-glacial gorge of the 
Merrimac River. At the other well fields, smaller supplies are with- 
drawn from shallower gravels which appear to lie, in nearly every 
case, in tributaries of the buried channel of the Merrimac River. In 
order to determine the course of this channel, the Geological Survey 
has made subsurface explorations in three areas in the vicinity of 
Lowell. This work was done by the Geologic Branch of the Geological 
Survey and was carried out by means of seismic surveys. As a result 
of the explorations, a bedrock channel filled with glacial drift was 
discovered beneath the broad valley between Lowell and Chelmsford, 
and the report® describing the results of the seismic work, points out 
that this channel does not continue southeastward but bends to the 
northeast just south of the city limits of Lowell. 

The average withdrawal of ground water during the past 5 years 
for the public supplies shown in Figure 2 has ranged from about 5 
mgd to 7 mgd, about 80 per cent of the total being pumped by the 
City of Lowell stations. The pumpage in the other well fields shown 
in Figure 2 averages from about 100,000 to 500,000 gpd. Industrial 
wells are scattered through the area, the largest single withdrawal 
being made at a plant adjacent to the Cook well field which pumps 
about 1 mgd. 

The location of four of the observation wells maintained in the 
Lowell area is shown in Figure 2, and hydrographs for these wells 
since 1940 are given in Figure 3. Two of the wells, Lowell 41 and 43, 
penetrate the valley fill in the buried Merrimac gorge and are situated 
close to the pumped wells at the Cook and Pawtucket well fields of 


“Lee, F. W., Farnham, F. C., Raspet, A: Seismic Method for Determining depths in Bedrock as applied 
in Lowell Quadrangle. Mass. Dept. of Public Works, Cooperative Geologic Project. Special Paper 3, p. 45, 
1940, 
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Fic. 3.—GROUND-WATER LEVELS IN VICINITY OF LOWELL, MASSACHUSETTS 


the city of Lowell. The water level in Lowell 41 is also affected by near- 
by industrial pumping. The other two observation wells are located dis- 
tant from pumping wells. One of these wells (Chelmsford 69) pene- 
trates glacial outwash lying in a tributary of the buried Merrimac, to 
the south of the Cook well field, and the other (Chelmsford 68) taps 
deeper gravels to the west of the Pawtucket well field. A number of 
test wells have been drilled in the vicinity of Chelmsford 68 by the city 
of Lowell, and they indicate an abundance of water-bearing material. 

The hydrographs are presented to show the trend of water levels 
in heavily pumped areas in contrast to the trend in areas unaffected 
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by withdrawals. Except for 1942, a deficiency in precipitation has 
occurred in each year since 1940. From January 1940 to August 1944 
the accumulated deficiency, based on the average precipitation at 
Boston of 40.8 in., for the previous 73 years, amounts to 26.5 in. 
The deficiency amounted to 4.8 in. in 1940, 10.0 in. in 1941, and 8.6 
in. in 1943, with an excess of 1.7 in. in 1942. By the end of August, 
a deficiency of 6.7 in. had been accumulated in 1944. Despite the 
lowered rate of precipitation, there has been no great decline of water 
levels in wells Chelmsford 68 and 69. Both of the wells show normal 
seasonal fluctuations which vary from year to year in accordance with 
variations in rainfall. As would be expected, the lowest stage in each 
of the wells occurred in 1941, when precipitation was deficient by 
13 in., and the highest stage, early in 1943, was the result of excess 
precipitation in 1942. In contrast, the effect of ground-water with- 
drawals is exhibited in both of the observation wells in Lowell, a 
steady decline in water level, with a resultant loss of ground-water 
storage, having occurred since 1940. The sharp drop in water level 
in Lowell 41 is chiefly the result of the installation of a new large- 
diameter well within a short distance of the observation well. At 
present, the decline of water level in the Lowell wells appears to be 
tapering off, indicating that a new equilibrium level commensurate 
with the lowered rate of precipitation has perhaps been reached. 

In the Woburn region, ground-water conditions are in general 
similar to those in the vicinity of Lowell, except that some of the 
bedrock wells show greater yields. As in Lowell, large supplies are 
available only in thick outwash deposits lying in buried valleys. A 
pre-glacial valley containing highly productive water-bearing ma- 
terial lies beneath the present course of the Aberjona River, which is 
shown in Figure 4. A tributary of this valley extends northwest- 
wardly beneath Horn Pond. At its upper end, near Richardson’s 
Pond, the valley is filled with about 80 ft. of outwash, but it deepens 
toward the south, and at the upper end of the Mystic Lakes it contains 
over 200 ft. of glacial deposits. The wells of the Wilmington Water 
Works penetrate about 80 ft. of outwash lying above the bedrock 
bottom of what appears to be another buried valley. Little is known 
of the extension of the valley, but its course appears to run generally 
in an east-west direction. 


% 
4 
a 
4 
— 
- 
| 
of 
a 
4 
3 


GROUND WATER IN NORTHEASTERN MASSACHUSETTS. 


OQwitmington 
TEWKSBURY well field 
Wilmington | 


~ 


Y WILMINGTON 


BILLERICA 


READING 


BURLINGTON 


/ Woburn 
Ps well field © 
Obs.well No.36 


LEXINGTON 


/ ARLINGTON 


/ 
\ SOMERVILLE 


J 3 rene \ 
= 


IMile 


Fic. 4.—OssERVATION WELLS AND PuBLIC GROUND-WATER SUPPLIES IN VICINITY OF 
Wosurn, MASSACHUSETTS 


314 
\ 
\ \ 
\ 
Obs.well No¢ 
| \ 
| | \ 
| \ 
¢ \WAKEFIELD 
OBURN Woburn \ 
| 
\ 
WINCHESTES / 
| JMystic 
| 
\ 
| 
q 


315 


BRASHEARS, 


On the average, the ground-water pumpage in the Woburn area 
amounts to somewhat more than 7 mgd, about three-fourths being 
used for industrial purposes. ‘The public supply for Woburn and 
part of the supply for Winchester are obtained from wells. The 
major part of the withdrawal is extracted from three pumping areas, 
the withdrawals being: (1) about 1.5 mgd in the vicinity of Horn 
Pond for the Woburn public supply, (2) about 2.5 mgd at several 
industrial plants lying along the Aberjona Valley, in the vicinity of 
the Woburn-Winchester boundary and (3) about 1.5 mgd for indus- 
trial purposes from the area just south of observation well Woburn 4. 

Ground-water levels in observation wells in these three areas are 
shown in Figure 5. Also shown, for comparison, is the hydrograph 
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for a well in Wilmington, which is remote from heavy pumpage. All 
these wells penetrate glacial gravels, and all except Wilmington 44 lie 
in the buried valley region. The pattern of the hydrographs in Figure 
5 conforms fairly closely to the trend of precipitation during the past 
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five years, with major lows appearing in 1941, the year of lowest 
precipitation. The water levels in the Woburn observation wells 
are affected somewhat by ground-water withdrawals. However, the 
effect is not pronounced except in Woburn 36, and the cumulative 
loss in ground-water storage in the vicinity of the observation wells 
has been small even though abnormally dry conditions have prevailed 
for several years. At Woburn 36, an almost continuous decline of 
water level has occurred since the middle of 1943, the seasonal re- 
covery at the end of that year being relatively small. However, the 
total decline is small in comparison with the total depth of water in 
the aquifer, and as yet it is not considered serious. In view of the 
factors involved, it seems likely that the water level will recover 
during the next upswing in precipitation. 

During the spring of 1944, quantitative ground-water studies 
were begun by the Geological Survey in the vicinity of Fresh Pond in 
Cambridge. A number of test wells have been drilled by the Massa- 
chusetts Department of Health, and seismic surveys have been made 
to explore the geologic and ground-water conditions in the buried 
valley underlying the area. An intensive program of water-level 
measurements and other ground-water tests is under way. The work 
in the Fresh Pond area will extend the coverage of the field studies 
from Winchester down to the Charles River. 

The water-level measurements made during the ground-water 
studies are published annually in the series of Water Supply papers 
of the U. S. Geological Survey. Reports on the other phases of the 
investigations are planned and may be released by either of the co- 
operating parties. In the meantime, the data that have been col- 
lected may be inspected by the public at the offices of the U. S. 
Geological Survey in Boston, Massachusetts, and Jamaica, New York. 
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PRACTICE OF DETERMINING SIZES OF SERVICE PIPES 
AND METERS 


BY WALTER B. BUSHWAY* 
[Read September 20, 1944.] 


In determining the sizes of service pipes and meters, there are 
several factors which influence the water works superintendent: 


1. Static pressure at the street main. 
2. Set-back distance. 
3. Number of tenants. 
4. Air conditioning equipment, lawn and garden outlets, swim- 
ing pools, etc. 
Flushometers. 
Sprinkler and standpipe connections. 
General use of premises. 


Generally speaking, we are inclined to use the rule of thumb and 


to consider each application according to the information at hand. 

Small Services. By and large, the 1-in. service pipe, cement 
lined, of wrought iron, with one 34-in. tap and a 54-in. meter is the 
general practice for small single houses, two- and three-family houses, 
small shops, lunch rooms, drug stores, meat and grocery stores, barber 
shops, filling stations, etc. In the event that a six- or seven-room 
house is to have flushometers or has a set-back of 100 ft. or more, 
we lay a 1%4-in. service pipe from the sidewalk stop to the meter and 
sometimes install a 34-in. meter to provide for peak demands. The 
same procedure is followed with respect to two- and three-family 
houses with flushometers. 

If the street pressure is under 14 psi we advise against the in- 
stallation of flushometers. I understand that we may soon expect 
flushometers, made with a larger diaphragm, which will function satis- 
factorily at 10 psi. 

The determination to install 5g-in. meters is subject to change 


*Superintendent Water Department, Brookline, Mass. 
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after a twelve months’ period of service. We analyze all meter ac- 
counts annually and when a 5¢-in. meter is found to be registering 
in excess of 40,000 cu. ft. a year, it is replaced by a 34-in. meter. 

We do not furnish, read, service, or install secondary meters. 
In all cases, we furnish and lay pipe from the main to the meter and 
charge according to size as follows: 


a. 1-in. service pipe: no charge for meter, or street work; 30 
cents per foot from the street line to the meter in a trench 
prepared by owner. 

b. 1%-in. service pipe: no charge for meter; $26.00 for street 
work; 50 cents per foot from the street line to the meter in a 
trench prepared by the owner. 

c. 2-in. service pipe: no charge for the meter, $30.00 for street 
work, 75 cents per foot from the street line to the meter in a 
trench prepared by the owner. 


This situation holds true whether the meter is placed in the building 
or in a meter box. 

Larger Services. Service lines for larger apartment units, garages, 
groups of stores, laundries, large estates, and swimming pools are 
handled in the following manner: 

1. Apartment houses of 6 to 18 families with or without 
flushometers are supplied by a 114-in. service pipe, cement lined, with 
two 34-in. taps at the main. These taps are connected to a Y yoke 
by 34-in. tinned copped tubing, and the yoke is attached to a 114-in. 
nipple, 6 in. long attached to a 1!%4-in. key cock. A 34-in. meter is 
set for this service. 

In the event that the static pressure is less than 20 psi or 
flushometers are installed, we make a third tap and connect the three 
goose necks to a triple manifold. Often we set a 1-in. meter to pro- 
vide for peak demands or if there is an excessive demand. 

2. Restaurants and garages of 30 or more cars which are serv- 
iced are as a rule provided with a 1%-in. service and two or three 
34-in. taps, depending on street pressures. A 1-in. meter is set. 

3. Larger apartment houses of more than 18 but less than 30 
are supplied by a 2-in. pipe, with two or three 34-in. taps depending 
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on street pressures, and a 1%4-in. disc meter or a 34-in. by 2-in. com- 
pound meter is set. 

4. Larger estates of 15,000, to 25,000 square feet of land with 
garden and lawn outlets, swimming pools, etc., are supplied by 
a 2-in. service with two or three taps depending on pressures. A 3-in. 
by 2-in. compound meter or a 2-in. disc meter is set. If there is a 
set-back of 100 ft., we recommend that a 2-in. service from the main 
to a ground meter be placed at the street line and that from there 
on the owner install a 3-in. pipe, furnished and laid by his contractor. 
We do not carry the 3-in. pipe and limit our stock to 1-, 114-, and 
2-in. cement lined, wrought-iron, and 4-in. cast-iron pipe. 

5. Swimming pools are generally furnished with a 2-in. line 
from two 34-in. taps and a 2-in. meter. As a rule, it takes from 8 to 
20 hours to fill a pool, depending on its size and the street pressure. 
A larger connection would have a tendency to upset the system locally 
and deliver roiled water. 

6. Larger estates which comprise land in excess of 25,000 square 
feet with garden and lawn connections, swimming pools, sprinklers 
and fire standpipes, laundries, etc., also larger apartment units of 
more than 30 families, schools, public buildings, etc., require indi- 
vidual consideration and calculations based on pertinent data. With 
the exception of fire services, which are separate and not used for 
domestic consumption, these larger services are served through com- 
pound meters. 

In order to prevent the overworking of our meters we generally 
follow the table listed below after our annual analyses have established 
the performance of individual meters. 


METER PERFORMANCE MAXIMUMS PER ANNUM 
Sizes of meter—in. Maximum Annual Consumption Rates—cu. ft. per year 


40,000 overhaul at 200,000 

140,000 overhaul at 700,000 

400,000 overhaul at 2,000,000 

800,000 overhaul at 4,000,000 

1,400,000 overhaul at 7,000,000 

compound 2,000,000 overhaul at 10,000,000 

compound 3,000,000 overhaul at 15,000,000 

compound 3,600,000 overhaul at 18,000,000 
compound annual check up 
compound annual check up. 
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Each service is therefore considered in the light of the foregoing, 
and there is sufficient latitude to provide adequate service. 

We are inclined to deduct about 15 per cent from the demand 
figures furnished by the manufacturers of fire equipment installations. 

We lay our own pipes from the main to the meter, whether or 
not the meter is located in the building or in a ground meter box. 
These ground meter boxes, by the way, are pre-cast concrete boxes 
with interlocking corners and are topped with a cast-iron square cover, 
20 in. by 20 in. The meter boxes are sufficiently rugged to be used in 
street work although we prefer to build a brick manhole and to cover 
it with a circular cast-iron manhole cover, manufactured at State’s 
Prison. 

Revenue Increases. We have found that a systematic and regu- 
lar inspection of our meter performances has paid the highest divi- 
dends. In water works, we consider our meters as a merchant would 
consider his cash register. 

About eight years ago we concentrated on our meter accounts 
and the performance of the meters. This was done quarterly by our 
clerks when the bills were made out on the billing machines. At 
this time the clerks had before them consumption figures that covered 
a period of four years and any account which showed a sliding off was 
considered in the light of short changing. An inspection slip was 
made out and delivered to the Chief Inspector who in turn conducted 
an investigation. Meters were generally tested on the spot, the dis- 
placement being measured by the standard testing can, and any 
meters which under-registered or had been in service for more than 
ten years were snapped out and new or overhauled meters put back 
in their place. Meter readers, during their off reading periods, were 
sent out to seal all meters. 

We have nearly 8,500 meters of all sizes in active service, and 
very soon the results of our control program became manifest. After 
a period of seven years we found that our revenues had increased 
from $286,000 to $406,000, a gain of 42 per cent. In addition to this 
procedure, our registrar continued to make his annual investigation 
of meter performances for the purpose of detecting overworked meters. 

Four years ago we constructed a meter building which is com- 
plete and modern in every detail for testing, repairing, and storing 
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meters. This shop is a separate building and is closed to all employees 
of the department except the meter repair men and the Chief In- 
spector,—a very important practice. The meters are stored in a 
semi-humid basement, and we have had but little difficulty with dried 
up gaskets and packings. 

One of four most valuable instruments is the meter master. It 
stops all arguments by the water takers. 

All employees are required to listen for and to report leaks at any 
point in the system where they happen to be working, whether at a 
gate valve, stop cock, hydrant, or meter. 

As a result of this program, with an increase of only 500 in 
population, we have been able to increase our revenue by 42 per cent 
and to hold down our annual consumption to the same level. 
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CHLORINATION—A FIVE-YEAR REVIEW 
BY A. E. GRIFFIN* 


[Read September 20, 1944.] 


Chlorination turned a corner, according to at least one authority 
of national repute (1), in 1939. This assertion was prompted by data 
presented during the year showing that as chlorine is applied to 
water in increasing amounts the residual produced usually will in- 
crease following the first few additions, then decrease, and finally 
rise in proportion to the amounts of chlorine added. Subsequent re- 
search and plant practice have proved the accuracy of these original 
statements. 

The basic data did not feature the fact that the residuals pro- 
duced beyond the break-point, the point of lowest residual subse- 
quent to the first appearance of a residual, consisted of free active 


chlorine. They did, however, point out that the water beyond the - 


break-point contained very little, if any, free ammonia and that the 
majority of chlorine existing beyond that point was in an uncombined 
form. The real significance of this was not fully realized until 
Brown (2) at Ottumwa applied 110 ppm of chlorine to a water that 
consisted, due to a series of unusual conditions, of half sewage and 
half water. This ‘colossal’? dose of chlorine used up nearly all of 
the free ammonia present, so that none remained to combine with 
the chlorine to form chloramines and only free available chlorine 
remained. This treatment produced a drinkable and safe water. 
During the same year Calvert (3) proved in the laboratory that, 
when ammonia is present in water and chlorine is applied, the chlorine 
first reacts with the ammonia to form chloramines. He also pointed 
out that, when chlorine is added in excess of the amount required to 
combine with the free ammonia present to form chloramines, ammonia 
will be destroyed and the excess chlorine will remain as a free chlorine 
residual. These reactions were later confirmed by Griffin and Cham- 
berlin (4) (5) (6). It thus became evident that the presence or 
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absence of ammonia in water has a powerful influence on the reac- 
tions of chlorine in water and the results obtained. 

To determine the point where chlorine alone was present, was 
at first very difficult. This was, however, greatly simplified by Laux 
(7) who demonstrated that whenever the full color is developed 
instantly following the application of ortho-tolidine to the sample, 
chlorine alone is present. This discovery placed the production and 
maintenance of free chlorine residuals on a practical basis. In fact, 
it later developed that by noting the proportion of color developed 
instantly and at the end of five minutes following the application of 
ortho-tolidine, the relative amount of chlorine and chloramine could 
be estimated. 

Other tests soon followed including the Laux-Nickel (8) neutral 
ortho-tolidine test, the Keinath (9) methyl-orange test, the ampero- 
metric titration method of Marks and Glass (10), the Moore Test 
(11) utilizing p-aminodimethylaniline, and finally the Hallinan test 
(12) which is an amplification of the original Laux procedure. This 
test makes it possible for the average operator to differentiate between 
free chlorine and chloramines. Although not featured in the published 
articles, it should be noted that by the use of this test one is now able 
to estimate the amount of interference due to manganese, iron, and 
nitrites. 

Coincident with this work, it was being demonstrated in the 
field that the maintenance of free residuals could be very effective 
from a bacteriological point of view as evidenced by the work of 
Wilson (13), Harvill, Morgan, Hagar, and Todd (14), McLaughlin 
and Haynes (15), Wardle (16), Smith and Lordley (17), and others. 

At the same time, Weber, Bender, and Levine (18) showed that 
free residuals will kill spores within three minutes whereas chloramine 
residuals of the same magnitude may require up to 90 minutes. This 
was further confirmed by Streeter (19), who showed that coliform 
organisms can be killed within three minutes in the presence of free 
residuals as low as 0.05 ppm. He concluded, however, that in prac- 
tice the residuals should be somewhat higher, possibly 0.10 ppm or 
0.20 ppm, in order to insure a residual at all times. 

Supplementing this work, Butterfield, Megregian, and Cham- 
bers (20) pointed out that (a) the time of exposure of bacteria to 
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free chlorine is a primary factor governing the extent of the bacterial 
kill; (b) hydrogenion concentrations has a marked effect on the bac- 
tericidal efficiency of free chlorine, the killing power diminishing 
with increasing pH values; (c) increase in temperature tends to in- 
crease the bactericidal properties of free chlorine. This knowledge 
should be very beneficial where extreme temperatures and pH values 
are encountered. One cannot expect, for instance, that the action of 
chlorine at a pH of 9.5 and a temperature of 39° F. would be as rapid 
as a similar residual at pH 7.0 and a temperature of 70° F. 

The claim has often been made that waters will be made bac- 
terially safe by the excess-lime method of water softening. This claim 
has been studied by Wattie and Chambers (21) who concluded at pH 
values between 9.51 and 10.0 the contact time must be greater than 
6 hours to obtain a complete kill of the pathogens present but that 
at room temperatures and at pH values between 11.01 and 11.50 a 
2-hour contact should be sufficient to obtain a complete kill. This 
means that temperatures, contact times, and pH values must be 
closely regulated where dependence is placed on this type of treatment 
for water sterilization. 

Although most public health officials are primarily interested 
in the removal of coliforms and the common pathogenes, other inves- 
tigators have concentrated upon the effect of chlorine upon the more 
obscure, possibly water-borne diseases such as tularemia and poliomye- 
litis. Foote (22) has reported that tularemia can be present in 
natural water and that water may be a connecting agency between 
infected animals and humans. His experiments, however, show that 
the maintenance of 0.2 ppm chlorine residual for a 30-minute period 
will kill Pasteurella tularensis, the causative agent. Krumbiegel (23) 
has pointed out that there is at present no epidemiological evidence 
that permits the belief that water is of any importance in the spread 
of poliomyelitis. Armstrong (24) has claimed that a residual of 4.0 
ppm chlorine with a contact of 24 hours will inactivate the virus of 
poliomyelitis is slightly turbid, artificially contaminated water and 
that a residual of 0.4 ppm will suffice in clear water. 

The chemistry of the reactions between chlorine and free am- 
monia in the concentrations ordinarily encountered in water works 
practice has continued to claim the attention of a few investigators. 
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Harvil and Morgan (14), for instance, claim that the ratio of chlorine 
to ammonia at the break-point is 7.6 to 1.0 whereas Moore (25) feels 
that the ratio is nearer 8.86 to 1.0. Both of these values are somewhat 
lower than the figure of approximately 10:1.0 reported by Griffin and 
Chamberlin (4). Rossum (26) prefers to believe that at the break- 
point mono- and di-chloramines react with each other. In view of 
these conflicting ideas, it is quite evident that the exact nature of 
these reactions is not competely known. Luckily, it is not highly 
important in practice that all of these minute details be revealed 
at once. 

The reactions between chlorine and ortho-tolidine have been dis- 
cussed by Griffin and Chamberlin (27), and their explanations have 
gone far to clear up many of the unknowns in relation to this impor- 
tant indicator. The cherry-red color for instance, so often connected 
with high chlorine residuals, cannot be depended upon for the esti- 
mation of any magnitude of residual. This is because the same color 
can be formed with residuals of 20 to 200 ppm or more. Further- 
more, the ratio of ortho-tolidine to chlorine must always be greater 
than 3:1; otherwise “off-shades” will develop. Also, the acid content 
must be great enough to drop the pH of the sample to 1.3 or less. 
This is accomplished by using ortho-tolidine containing 150 ml of 
concentrated hydrochloric acid per liter. The constancy of the 
color produced is further stabilized by the use of 5 ml of ortho- 
tolidine per 100 ml of sample. These authors also called attention 
to the fact that, at pH values above 1.8, unstable meriquinones of 
variable color shades are formed. Since the reproduction of any 
single color in this range is dependent upon the amount of ortho- 
tolidine added and the pH of the sample, it was concluded that these 
colors could not be used directly for the quantitative estimation of 
chlorine. For the estimation of higher than normal residuals, 10.0 
ppm or more, they proposed the use of a drop dilution method. In 
this method, ortho-tolidine is added to the diluting water, and the 
whole mixture is then brought up to the mark with the sample. The 
reading obtained by comparison with the regular standards, when 
multiplied by the dilution factor, represents the amount of residual 
chlorine in the original sample. Best results are obtained when the 
dilutions are such that the final chlorine content is well below 1.0 
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ppm. In this procedure, errors of dilution and chlorine demand are 
largely eliminated. 

The relation between the spectrophotometric curves of orthotoli- 
dine colors and the colors of permanent standards (liquid) were 
studied by Chamberlin and Glass (28) (29). They showed that 
the produced ortho-tolidine colors and liquid standard colors are not 
perfect spectrophotometric matches but are so close that the ordinary 
eye cannot pick up the slight differences. Their researches further 
revealed that the Scott permanent chlorine standards could be some- 
what improved by a slight change in the pH value of the final solu- 
tion, by a slight change in the amount of chromate-dichromate used, 
and by dissolving these salts directly in the buffer solutions. The 
Control of Chlorination Committee (30) incorporated these findings 
in their 1943 report. 

McCarthy (31) in his studies of the sterilizing activities of bro- 
mine and chlorine dioxide has come to the conclusion that neither 
agent is as effective as chlorine, but either could be used as a bac- 
tericide. Both agents are more affected by organic matter in water 
than is chlorine, and neither agent has nearly as much residual effect 
as chlorine. 

Ammonia has been used in conjunction with chlorine to stabilize 
residuals and to prevent the production of chlorinous tastes and odors, 
particularly where the water has been polluted with phenols. This 
was a Step in the right direction but has not given the complete answer, 
because every now and then the chloramine residuals have not per- 
sisted as they should have nor have they completely eliminated tastes 
and odors. Free residuals that are capable of completely satisfying 
the demand of water for chlorine offer another means for meeting 
these problems. Stable residuals consisting exclusively of free chlo- 
rine are reasonably easy to produce in waters devoid of industrial 
wastes. Where such wastes are present, however, this can be done 
only with difficulty as evidenced by Yaxley’s (32) observations at 
Waterford, N. Y., where the demand, presumably due to industrial 
wastes in the Hudson River, increased progressively up to 100 ppm 
without any apparent stability point, particularly when various con- 
tact times were taken into consideration. 

Water Works Chlorination Terms. These developments have led 
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to the rise of several new terms and to increased emphasis on some 
old terms associated with chlorination practices. Such nomenclature 
has been the natural outgrowth of plant practice and has been brought 
about by the necessity of differentiating between the results to be 
obtained and the point of chlorine application to obtain such results. 

The Chlorine Committee (30) defines chlorine demand as 
follows: 


“The chlorine demand of water is the difference between the amount of 
chlorine applied and the amount of residual chlorine remaining at the end of the 
contact period. The demand for any given water varies with the amount of 
chlorine applied, time of contact, and temperature. For comparative purposes, 
it is imperative that all conditions be stated. The smallest amount of residual 
chlorine considered at all significant is 0.1 ppm. Treatment of water beyond this 
point usually results in a series of increasing demands. Addition of that amount 
which will destroy the ammonia present is commonly termed ‘break-point’ 
chlorination. In practice, the ratio of chlorine to ammonia nitrogen (NH3-N) 
at the break-point is seldom less than 10 to 1 and may reach 25 or more to 1.” 


Break-point chlorination is now recognized to be the production 
and maintenance of free chlorine residuals. 

Superchlorination is the addition of chlorine beyond that needed 
to obtain an initial residual and without regard to the type of residual 
produced. Since the resulting residual is usually quite high, it must 
be lowered to a workable figure with a suitable dechlorinating agent. 
It thus follows that superchlorination and dechlorination are terms 
that are associated with each other. 

With the rise of these specialized forms or types of chlorination, 
the term marginal chlorination has made its appearance. The term 
refers to the addition of sufficient chlorine to obtain an initial residual 
without regard to the type of residual formed. 

The term chloramination has been in use for a considerable time 
and refers to the use of chlorine and ammonia for the formation of 
chloramines. 

No new terms have appeared during the past few years relating 
to the point of chlorine application. The terms pre- and _ post- 
chlorination have been used for many years and generally relate to 
the position of chlorine addition in relation to the filters. Recently, 
however, there has been a tendency to accept post-chlorination as 
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meaning that the chlorine can be added ahead of the filters provided 
that chlorine has already been added previously in the plant. 

Secondary chlorination is the addition of chlorine at one or more 
points in the distribution system subsequent to the purification plant. 
There has been some tendency to refer to this as relay chlorination, 
but this term has not received popular approval. 

Plant Practice. The laboratory studies of chlorine and its reac- 
tions have had a profound effect on the application and use made of 
chlorine in plant practice. More and more, plants are carrying free 
chlorine residuals not only at the plant, but frequently through the 
system. This has led to an increased appreciation of chlorine as a 
tool in the purification of water. 

Recent emphasis on the quality of water in the distribution sys- 
tem has led to the use of chlorine at distribution reservoirs for the 
control of both bacteria and algae. Such treatment is generally re- 
ferred to as reservoir chlorination. 

Immediately after Pearl Harbor, the U. S. Public Health Service 
made a recommendation that an adequate killing residual should be 
maintained in all water supplied to communities. The office of the 
Surgeon General of the Army issued a general order that a residual 
of 0.4 ppm should be maintained after 30 minutes of contact in the 
active water lines of army supplies. Impossible as it may have seemed, 
substantial residuals were produced and maintained at most army 
posts. Kessler (33) feels that such a schedule was very much worth 
while, for he has said that the maintenance of the much discussed 0.4 
ppm residual has greatly reduced the number of non-potable samples 
of water examined at army posts. At Boonville, Mo. (40) gas-form- 
ing bacteria have been completely eliminated by the maintenance of 
free residuals throughout the distribution system of a strength up 
to 1% ppm. 

That maintenance of free residuals on top of filters has a value 
other than the mere killing of bacteria is evidenced by the experiences 
of Fuller (34) at Olean, N. Y., and Wilson (35) at Fredericksburg, 
Va., where the filter runs were greatly increased by such practice. In 
addition Fuller claims that active residuals oxidize iron and manganese 
so thoroughly that they can be easily removed on the filters. Such an 
effect appears to have great possibilities where iron and manganese 
prevail. 
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Jackson (36) has maintained pipe line capacity at Little Rock, 
Ark., by the production and maintenance of free residuals throughout 
the 30-mile length of the main conduit from the reservoir to the dis- 
tribution system. 

The claim has often been made that adequate cleaning of filters 
with chlorine will effectively remove mud balls and otherwise main- 
tain the sand in excellent condition. Poston (37) of Ottumwa, during 
the current year, has written about his experiences of the past few 
years, and claims good results. Other places using routine filter 
chlorination include Denver, Colo., New Orleans, La., West Palm 
Beach, Fla., and Allentown, Pa. 

At Baltimore, good results have been attained by maintaining 
what is known as a “Chlorine Blanket” a few feet below the surface 
of the Lake Ashburton Reservoir. For years, this reservoir had been 
subject to algal growth so that the water was turbid and tastes and 
odors frequently developed. By a rearrangement of piping, the appli- 
cation of chlorine was changed from the outlet, where it had been 
added for years, to the inlet. With a nominal application, chlorine 
residuals have been maintained throughout the reservoir, with the ex- 
ception of the top few feet, with the result that all algae have dis- 
appeared. The water is now sparkling clear, and bacteria are never 
present. 

Among the highly specialized uses of chlorine is the one reported 
by Hay (39) who claims that chlorine may be used to condition 
sodium silicate for use as a filter aid. This is accomplished by passing 
chlorine into a dilute’solution of sodium silicate. The reactions form 
sodium hypochlorite and sodium chloride and liberate colloidal silica. 
In the process, the chlorine remains available as a sterilizing agent, 
sodium hypochlorite, and the silica becomes available as a silica sol 
coagulant aid. 

Chlorine is useful for the removal of color from water either by 
direct bleaching or by combining with the various ingredients present. 
The former is usually a secondary effect of chlorination for steriliza- 
tion and is more noticeable where facilities for coagulation and filtra- 
tion are not available. At Boonville, Mo. (40) however, Bishop used 
chlorine, during the high-color periods of 1944, to assist coagulation, 
which in turn gave good color reductions. By way of comment he 
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says, “This is due to better coagulation of the water rather than to 
the bleaching effect of the chlorine.” 


Thus the literature of the past few years indicates that: 

1) Proper control of chlorination will remove free ammonia from water 
and will leave a residual of free available chlorine. 

2) Free available chlorine will eliminate practically all types of bacteria 
from water. 

3) Temperature and pH of the water, together with exposure to and mag- 
nitude of the residuals have considerable bearing on the elimination of bacteria. 

4) Destruction of coliform organisms at high pH values (about 11.0) re- 


quires considerable time. 
5) Many new tests have been perfected to distinguish between chlorine and 


chloramine residuals. 
6) An exceptionally good test has been developed to evaluate the extent of 


false residuals. 

7) The reactions between chlorine and ammonia have been clarified. 

8) The reactions between chlorine and ortho-tolidine have been explained. 

9) The sterilizing velocity of other agents such as bromine and chlorine 
dioxide has been studied. 

10) The proper conditions for the consistent evaluation of chlorine with 
ortho-tolidine have been established. 

11) New chlorination terms have made their appearance; other terms have 


been clarified. 
12) New uses for chlorine have been found, and old uses have been amplified. 
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FINANCING NEW WATER SYSTEMS IN MASSACHUSETTS— 
PRESENT PRACTICE AND TRENDS 


BY PAUL F. HOWARD* 
[Read September 20, 1944.] 


Although the present paper is confined to Massachusetts, it is 
hoped that the experience of various Massachusetts communities in 
financing new water systems will be of interest to communities outside 
of Massachusetts as well. 

The General Laws of Massachusetts, as well as the usual special 
legislation, provide that a town or a water district may borrow money 
for the purpose of establishing a municipal water system by means of 
serial notes or bonds. These notes or bonds may extend over a 
period of thirty years or less; none of these notes or bonds need be 
repaid until the end of the third year from the time the notes or 
bonds are first issued. However, the payment for note or bond re- 
tirement in any year, beginning with the third year, may not be less 
than in any following year. The General Laws provide that a town 
may borrow up to ten per cent of its assessed valuation for the pur- 
pose of establishing a system; borrowing for this purpose by water 
and fire districts is generally provided for by special legislative acts 
and is usually limited to about ten per cent of the assessed valuation 
of the district. 

In estimating the probable finances connected with a new water 
system, it is first necessary to estimate the total cost of constructing 
the system. When this has been done a table such as Table 1 can be 
set up. 

It may readily be seen from this table that the uncertain item 
is the number of water takers. That is, how many of the houses, 
stores, etc., that will be adjacent to the proposed water mains will 
install services and use water from the new water system. The 
fewer the number of takers, the greater the sum that must be raised 
by taxation in order to secure enough income to meet expenditures 


*Whitman & Howard, Boston, Mass. 
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to retire bonds, pay interest charges, and defray the cost of operation 
and maintenance. 

A study of the experience of twelve water systems built in 
Massachusetts within the last thirteen years shows that the number 
of water takers at the end of the first year varied from 20 to 70 per 
cent of the total possible takers, and at the end of five years from 
52 to 102 per cent. The accompanying graph shows the actual ex- 
perience of these twelve communities in securing water takers. The 
percentage difference between the various systems is due to local 
factors that can be interpreted by one experienced in this field. 

Table 2 shows interesting information in relation to the financial 
experience of these twelve communities with their new water systems: 


Average 
Net cost Average yearly __ increase in 
Total possible per possible Interest paymentout tax rate due 
System water takers water taker Rate % oftaxation to water system 


A 250 $300 3% = 
250 400 3 $3,300 $2.00 
790 180* 1.40 
295 300* 3,300 1.25 
980 540 20,500 4.00 
260 575 5,600 3.00 
450 260* 3% 3,500 1.70 
390 285* 1% 3,600 0.65 
360 550 2 4,200 1.90 
450 275* 2% 5,200 1.95 
720 400* 2% 9,000 0.85 
700 


B 
Cc 
D 
E 
F 
G 
H 
I 

J 

K 
L 


*Water system built with aid of grant or gift. 


From Table 2, it may be seen that the increase in the tax rate 
in these municipalities due to installation of a water system has varied 
from 65¢ to $4.00 per $1,000 of assessed valuation. However, in 
sixteen Massachusetts water districts in the year 1942, the tax rate 
for municipal water works purposes varied from $1.60 to $9.50 per 
$1,000 of assessed valuation. It averaged $4.25 per $1,000 of assessed 
valuation, the medium rate was $4.00 per $1,000 of assessed valuation. 

The net cost per possible taker of these twelve water systems 
varied from $180 to $550. By net cost is meant the total cost of 
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building the water system minus any grants or gifts. The systems 
that cost in the vicinity of $500 per possible water taker had a few 
takers who used great quantities of water and added substantially 
to the income of the respective water departments. 

The rate of interest paid on the borrowed money is an important 
factor in considering the financing of a new water system. For 
instance, for each $100,000 of cost of a water system, one per cent 
in interest rate is equal to $1,000 or equal to the net income from 
about fifty water takers. Therefore, the lower the interest rate the 
fewer takers are needed successfully to finance the water system. 

Never in Massachusetts has a municipal water system been aban- 
doned. However, one system was built which was probably not 
justified. It added about $8 to $9 to an already high town tax rate. 
Great care should be taken that the building of a new water system 
is justified. In general, the building of a new water system will cut 
the fire insurance rates by about fifty per cent, so that in many com- 
munities the increase in tax rate is offset by the reduction in insurance 
rates. This reduction in insurance rates should be taken into con- 
sideration in determining the justification of the construction of a new 


water system. 
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GROUND WATER SUPPLIES—PRESENT PRACTICE AND 
TRENDS 


BY DONALD E. STEARNS* 


[Read September 20, 1944.] 


Water which accumulates in the ground is termed ground water; 
its surface is the ground water level or water table. About 65 per 
cent of the public water supplies of the United States make use of 
ground water with collection principally through the installation of 
wells. In general, the larger cities depend almost entirely upon sur- 
face water supplies; cities below 25,000 population are about equally 
divided between surface and ground water supplies, while communi- 
ties below 5,000 population depend on ground water supplies to the 
extent of nearly 70 per cent. 

Ground water supplies, in general, have a high degree of reli- 
ability if not pumped beyond their safe yield. Natural ground water 
reservoirs provide large quantities of pure water. There is less dan- 
ger of harmful bacteria being present in ground water supplies than 
in surface water supplies, provided that the ground water supplies 
are built in such a way that surface contamination is not admitted. 

In ground water supplies, there is often evidence of undesirable 
characteristics such as excessive hardness, corrosiveness, and mineral- 
ization. Such water may need treatment to correct these objection- 
able features. Fortunately, the development of treatment facilities 
has kept pace with developments in methods of collection and distri- 
bution. 

Present Means of Obtaining Ground Water Supplies. Ground 
water in New England is generally derived from formations of sand, 
gravel, and drift. Municipal ground water supplies are obtained 
from springs, infiltration galleries, and wells. The last includes 
dug wells, drilled wells, tubular driven wells, gravel-packed wells, and 
radial-process wells. 
Spring supplies have been utilized, in the past, for limited re- 


*Engineer with Fay, Spofford, and Thorndike, Boston, Mass. 
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quirements, usually where a gravity flow was possible. This was 
particularly true when pumping means had not been well developed 
and pumping costs were high. Generally, some form of collecting 
chamber was provided which protected the collected water from sur- 
face contamination. 

Infiltration galleries, or filter galleries, resemble horizontal wells, 
built in a quite shallow water-bearing stratum to collect the under- 
ground flow and direct it to a chamber or sump from which it may 
be pumped either by suction or by a submerged pump. Safe yields 
may range from less than 100 gpm to well over 1,000 gpm. 

Dug wells, or open wells, are generally large circular wells of 
reasonably shallow depth, say 15 to 35 ft. in diameter and 15 to 30 
ft. deep, with either stone masonry, concrete masonry, or sheet-piling 
walls, to prevent surface water from entering. These wells have an 
unpaved bottom to permit inflow of water. The well tops are gen- 
erally covered to prevent surface contamination. Sometimes, pipes 
are extended radially through the masonry near the well bottom to 
improve the inflow of water. Pumping from these wells may be by 
suction or by a submerged pump. 

Drilled wells are generally sunk to a water-bearing formation 
at considerable depth from the surface. They may penetrate one or 
more impervious layers. A deep well is artesian if the water rises 
to a height above the adjacent ground water. Capacities may run 
from 5 gpm upward, depending upon type and size. An artesian 
well may make use of a submerged shallow-well pump or suction 
pumping. If the well is not artesian, a deep-well pump will probably 
be required. 

Tubular driven wells consist of open-ended pipes driven into the 
ground and penetrating a water-bearing stratum. The lowest section 
of the well pipe is perforated with holes to permit the inflow of 
water through the side walls of the pipe as well as through the bottom 
opening. These wells generally are from 20 to 60 ft. in depth and 
2% in. in diameter, as used in New England. They may have a safe 
yield ranging from 5 up to about 35 gpm. Where the water-bearing 
stratum consists of fine material, a strainer may be needed at the 
bottom of the well to keep the material surrounding the screen from 
being drawn into the well. Pumping water from these wells is 
usually by suction. 
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Gravel-packed wells are wells built by sinking a casing to the bot- 
tom of the water-bearing stratum and removing the material from with- 
in the casing. A smaller well casing with a well screen attached at its 
lower end is then introduced within the first casing and the annular 
space between casings is filled with selected gravel or stone. The outer 
casing is then withdrawn, leaving a gravel wall between the well screen 
and the natural water-bearing stratum. In some cases, the well is 
surged as the outer casing is withdrawn in order to remove fine 
material from the water-bearing stratum and to develop the well by 
rearranging the remaining material. In other cases, the outer casing 
used is relatively large, and no attempt is made to develop the well 
by surging, but instead the material surrounding the gravel pack is 
intended to be left in an undisturbed condition. Gravel-packed wells 
have varying capacities depending upon the amount of development, 
the perviousness of the formation, and, of course, the water available 
from the location in question. Water may be derived from gravel- 
packed wells by a system of suction piping similar to that used for 
obtaining water from tubular driven wells, or by means of a deep-well 
pumping unit with its pump installed directly in the well and the 
pump impellers submerged, thus eliminating any need for maintain- 
ing vacuum during the pumping operation. Gravel-packed wells may 
range in depth from 25 ft. to more than 100 ft., with diameters 
ranging from 6 to 24 in. and yields from about 175 gpm to over 
1,000 gpm. 

Special adaptations of wells are numerous and varied. No at- 
tempt is made to enumerate them in this paper. Among these adapta- 
tions is the radial-process well which makes use of radial perforated 
well pipes to collect and conduct the water to a central, sealed rein- 
forced-concrete caisson. Water is pumped from this caisson by any 
of the methods usually employed for ground water installations. The 
radial well pipes are flushed and backwashed to develop them in a 
manner similar to that used for vertical tubular wells. These wells 
seem particularly well suited to situations where demand is large, 
material is fine, and low velocities are necessary. Radial well pipes 
are forced into the water-bearing stratum by means of hydraulic 
jacks and may reach up to 300 ft. in length. 

Cost of Ground Water Supplies. Costs of ground water installa- 
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tions are in wide variance because of the multiplicity of conditions 
that may prevail even for different installations of the same type. 
The figures presented herein give reasonable limits for certain types 
of ground water installations in New England, under average condi- 
tions. The predominating types of ground water installations in New 
England are tubular driven wells and gravel-packed wells. 

Shallow tubular well installations will generally vary in cost from 
somewhat less than $20,000 to about $30,000 per million gallons yield 
per day. These costs include wells for explorations and test, the actual 
well tests, the permanent wells, and all permanent suction piping. The 
costs do not include pumping equipment. 

Gravel-packed wells cost from about $10,000 to $15,000 per 
million gallons yield per day. These costs are exclusive of any pump- 
ing installations, pump house, or piping beyond the well. The prices 
include all items incident to the installation of the wells. 

Installation costs for radial process wells are said to run from 
about $10,000 to $20,000 per million gallons yield per day provided 
that the capacity of the well is 25 million gallons per day or more. 
For smaller installations of less than one million dollars yield per 
day, the costs have run as high as five times the figures given. 

Where conditions are favorable for an infiltration gallery, the 
cost to obtain water may be substantially less. Costs as low as $7,000 
per million gallons yield per day may well be expected. 

Advantages and Disadvantages of Common Types of Wells. 
Tubular driven wells have been in service in New England for about 
a century. In fact, there are examples of wells that are giving good 
service after 50 years of use. If the water is not corrosive and the 
wells are properly serviced, they should be good for 25 years or more. 

This type of well is adapted to draw water from a water-bearing 
stratum of fine material by spreading out the wells at wide spacing 
over the area and pumping at low rates. In a stratum of fine material 
the use of tubular driven wells may involve relatively lower suction 
lift than the use of gravel-packed wells if low pumping rates, wide dis- 
tribution of the wells, and relatively small draw-downs of water levels 
are adopted. Test wells of proven capacity may be utilized as a part 
of the well installation; a system of driven wells can be extended from 
time to time as the demand increases, thus permitting low capital 
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outlay at any one time. Tubular driven wells have reasonably long 
life and can be readily maintained since a single well may be serviced 
without discontinuance of pumping from the entire supply. Among 
the disadvantages of tubular driven wells are: inability to furnish 
water from a depth below the normal suction lift which may limit 
the yield, difficulty in maintaining suction pipe in well connections to 
prevent leaks, difficulty in maintaining wells so as not to damage 
them by overdraft when some wells decrease in yield, and danger of 
settlement from continued maintenance work which may cause air 
leaks in well connection pipes. This last named condition may be- 
come a serious maintenance problem in a large well field. 

A gravel-packed well has the advantage of permitting concen- 
trated production in such a way that an installation of one or more 
wells may produce the equivalent of many tubular wells. Wells of 
large capacity can be developed with minimum sizes of pipes since 
durable types of screens with high efficiencies have been introduced. 
Deep well turbine pumps can be installed directly at the well, eliminat- 
ing the need for suction mains and making it possible with this type 
of pump to draw the water level down so as to procure the maximum 
safe yield of the well. Gravel-packed wells can often be developed 
to yield a given daily quantity at less cost than a system of tubular 
driven wells. Gravel-packed wells have much larger capacity per unit 
than tubular driven wells. Therefore failure of a unit is much more 
of a hazard to the total yield of the supply. Installation of gravel- 
packed wells in a tubular driven well field, the yield of which is fully 
developed will not increase the safe yield of the source of supply. 

Trends in Use and Methods of Construction. In order to deter- 
mine the trend in types of well construction, an effort was made to 
collect data on ground water supply installations in New England 
over a period covering the past 75 years. It has not been possible 
to secure complete data; however, the information collected partially 
covers five of the New England states—namely, Massachusetts, Rhode 
Island, Maine, New Hampshire, and Vermont—and is believed to 
indicate the trend. 

There appears to have been no installation of gravel-packed wells 
in the five New England states prior to 1910, but since that year 
there have been 70 separate installations. During this same period, 
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there were 141 installations of tubular driven wells. A single installa- 
tion may include one or more gravel-packed wells or several tubular 
wells. Since 1930, there have been 61 gravel-packed well installations 
as compared with 48 tubular well installations. Since 1940, these 
figures show 31 gravel-packed well installations and 16 tubular driven 
well installations. This would indicate that since 1930 there have 
been about five installations of gravel-packed wells to four installa- 
tions of tubular driven wells, while the trend since 1940 has been 
about two installations of gravel-packed wells to one installation of 
tubular driven wells. 

While the methods of installing tubular driven wells have been 
well established for many years, there have been marked advances in 
methods of determining the yield capacities of water-bearing strata 
and fluctuations in ground storage. This has made it possible to 
determine more accurately the safe yield of potential ground water 
supplies. In keeping with this advance, there have been developed 
types of wells more capable of utilizing the available water resources. 
This no doubt is one factor that has caused the gravel-packed well to 
gain in favor. 

In general, the trend in developing ground water supplies appears 
to be as follows: 

(1) To prove the existence and capacity of a new supply thor- 
oughly and reliably by adequate explorations and tests before decid- 
ing upon a permanent installation. 

(2) To limit the velocity of flow through the water-bearing 
formation so as to avoid clogging and damage, and thus prolong the 
useful life of the well. 

(3) To stabilize thoroughly the water bearing formation by 
development operations or otherwise, to protect the useful life of the 
well. 

(4) To procure the maximum safe yield available from the source 
by use of suitable pumping facilities to create the maximum safe 
drawdown of ground water level. 

(5) To conserve municipal funds by developing that type of 
ground water supply which will afford greatest safe yield at lowest 
cost for construction, operation, and maintenance. 
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WATER FILTRATION—PRESENT PRACTICE AND TRENDS 
BY E. SHERMAN CHASE* 


[Read September 20, 1944.] 


This paper presents a brief synopsis of present day practice in 
water filtration. In general, comparatively few developments have 
occurred since the paper the writer gave some thirteen years ago before 
the Institution of Water Engineers, a paper which was republished in 
the 1934 JouRNAL of this Association. Such developments as have 
occurred consist mainly of modifications of long established practice 
or refinements in details of design. Inasmuch as slow sand filters are 
now seldom built, and for small plants only, this paper will deal with 
filters of the rapid sand type. 

Pretreatment. In the early days of filtration, the filter itself was 
all important. Today, the preparation of water for filtration and the 
devices and equipment required therefore are the features receiving 
attention at least equal to that given the filter. Pretreatment involves 
selecting and proportioning the proper chemicals for coagulation, the 
use of mechanical aids for hastening coagulation, and the installation 
in some cases of equipment for the mechanical cleaning of settling 
basins. Furthermore, much attention is given the design of basins, 
particularly with respect to inlets and outlets. 

In plants where softening processes are involved, new types of 
settling basins have been developed in which the treated water passes 
through a sludge blanket, the function of which is to accelerate or 
hasten the chemical actions involved. In some installations, there is 
recirculation of the precipitated sludge. 

At a few plants, notably in Milwaukee, two-story settling tanks 
have been used to conserve space. In general, however, settling tanks 
are designed as conventional single-story rectangular tanks. 

With the adoption of activated carbon for taste and odor-control, 
aeration has become less necessary, and provision therefor has been 
omitted in some of the newer plants. 


*Partncr. Meteaif & Eddy, Boston, Mass. 
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Treatment Chemicals. Aluminum sulfate continues to be the 
standard coagulant, with lime or soda ash used when low alkalinity 
of the raw water requires. Occasionally, prechlorination is applied 
to facilitate coagulation and to destroy taste and odor-producing sub- 
stances. Taste and odors are also controlled by activated carbon 
applied either before sedimentation or just ahead of the filters. Re- 
cently, the use of chlorine dioxide for taste and odor contro] has 
been receiving consideration and has been in use at Niagara Falls. 
Lime or soda ash continues to be used for adjustment of the pH of 
the filter effluent. Chlorine or chlorine ammonia are used for final 
disinfection. Ozone does not appear to be making much headway. 
Filter Design. Except in industrial plants and for zeolite soften- 
ing, pressure filters are used to a very limited extent. Most modern 
municipal filter plants are of the open, rapid gravity type. In general, 
filter design has shown few, if any, radical changes. Underdrains 
are of varied design, with the conventional perforated pipe grid being, 
perhaps, the most common. Tentative standard specifications for 
underdrain gravel and for filter sand have been prepared under the 
auspices of the American Water Works Association (see April, 1943 
JourNnaAL A.W.W.A.). In a number of plants “Anthrafilt” as a filter- 
ing medium has been employed, and its use appears to be increasing. 
The tendency, so far as sand is concerned, is to use somewhat 
coarser material than in the past, in view of the dependence being 
placed on pretreatment and upon chlorination for final disinfection. 
High rate wash is generally used but with a tendency to provide sup- 
plementary agitation by Baylis surface wash jets or by the Palmer 
filter sweep. Air wash is comparatively little used in modern plants. 
It is interesting to note that the trend in filter washing, which for 
several years was away from supplementary agitation, is now towards 
such agitation. Wash water is provided either by means of elevated 
tanks or by wash water pumps drawing directly from the clear-water 
basin. The tendency seems to be toward the latter method. No radi- 
cal changes have been made in filter plant accessories, such as rate 
controllers, loss of head gages, and similar equipment. Although the 
standard rate of filtration continues at 125 mgad, the exigencies of 
war demands have in some cases necessitated the operation of filter 
plants at rates considerably in excess thereof without apparent 
difficulty. 
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An interesting design for a filter plant for the removal of carbon 
dioxide and iron from a well supply at Provincetown, Massachusetts, 
is described by Paul Howard in the March, 1943 issue of this Jour- 
NAL. This plant involves aeration, marble filters, secondary aeration, 
coke filters, and high-rate slow sand filters. 

Filter Plants in New England. In 1942 the United States Public 
Health Service made a census of the water purification plants in the 
United States. This census was summarized in the February 10, 1943 
issue of Water Works Engineering. The following tabulation shows 
certain interesting data relative to installations of filter plants in the 
six New England states: 


WATER FILTRATION PLANTS IN NEW ENGLAND 
(Data by U.S.P.H.S., published in Water Works Engineering Feb. 10, 1943) 
Estimated 
Number of Population 
State Municipalities Served Output Mgd 


Rapid Sand Filters 
Connecticut 20 327,800 36.38 
Maine 13 75,300 
Massachusetts 292,700 26.38 
New Hampshire 16,200 L713 


9 
6 

Rhode Island 8 567,800 45.14 
2 


Vermont 27,300 143 


Total 1,313,100 119.08 


Slow Sand Filters 
Connecticut 285,300 26.62 
Maine 20,300 L573 
Massachusetts 378,300 33.20 
New Hampshire 21,700 1.67 
Rhode Island 
Vermont 6,600 1.50 


Total 712,200 64.72 
Grand Total 2,025,300 183.80 


Objectives of Filtration in New England. The preceding table 
shows that approximately 25 per cent of the population of the New 
England States is supplied with filtered water. Unlike many sections 
of the country, New England depends to a limited extent only upon 
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badly polluted sources of water supply. Most New England supplies 
are either from good ground water sources or from ponds and im- 
pounding reservoirs providing water of reasonably safe and sanitary 
quality. Consequently, filtration practice here is largely for the pur- 
pose of reducing color and for removing taste and odors. Further- 
more, filtration and its attendant processes provide means for turning 
out a water of uniformly satisfactory physical and sanitary quality 
year in and year out. 
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PUMPING STATION EQUIPMENT—PRESENT PRACTICE 
AND TRENDS 


BY RALPH P. HALL* 


[Read September 19, 1944] 


During the past twenty years, many changes in pumping equip- 
ment for municipal water works have developed. Two of these are 
the type of equipment used, and the speed at which the equipment 
operates. 

Previous to 1925, many municipal water works installations had 
in operation reciprocating equipment. Since 1925, most new plants 
have been built with centrifugal pumps. Also many old plants 
have been changed over. In shifting from reciprocating to the cen- 
trifugal pumps, a problem in priming was encountered due to the 
fact that centrifugal pumps will not handle any appreciable amount 
of air while pumping, whereas reciprocating or plunger-type pumps 
will do so without seriously affecting their operation. 

Most of the pumping stations that have been built or changed 
over in the past twenty years, have followed the general pattern of 
installing one unit that did most of the work, usually an electric-, 
diesel-, or steam-driven centrifugal pumping unit, and a second unit 
that was considered a standby unit, usually driven by a gasoline 
engine. The priming system usually consisted of one electric- and one 
gasoline-engine-driven vacuum pump, together with other necessary 
appurtenances, such as vacuum tanks, air valves, and solenoid valves 
for the sealing of wet-type vacuum pumps. 

Water works pumping stations are often placed close to the 
source of supply. Booster pumping stations are located where needed 
on the distribution system. In stations near the source, it is advis- 
able to get the pumps themselves as close to the water as possible. 
If necessary, the pump should be placed in the basement of the station. 

There has been a tendency on the part of some engineers in the 
past to make pumping stations quite small in size. New stations 


*Ralph P. Hall, Inc., Boston. Mass. 
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should be built large enough to accommodate additional equipment, 
to allow for growth of the system. The architecture of pumping sta- 
tions, over the past few years, has changed in a great many ways. 
They are being made more attractive in appearance. In residential 
areas, some stations have been built to resemble residential dwellings. 
This is a wise procedure also where there is a chance of the community 
enveloping the pumping station in a residential district. Although 
such stations may cost more, the expense may be warranted. 

Booster stations which are often built in residential areas are 
sometimes built underground. Usually a booster station is smaller 
than the main station because it does not need priming equipment. 
In gravel-packed wells the pump itself is inserted in the casing of the 
well, and the only equipment within the building above floor level is 
the driver of the pump. Such stations are usually quite small. 

At Lynnfield Center, Mass., the pumping station contains dupli- 
cate units for pumping both water and air. The two main pumping 
units are driven on one side by an electric motor and on the other 
end by a gasoline engine. The priming system consists of two wet- 
type vacuum pumps which are likewise provided with dual drive. The 
electric control consists of duplicate starting equipment for each elec- 
tric motor and is automatic. The pumps are started and stopped by 
pressure regulators which automatically control the level of water 
in the standpipe by the operation of the pumps. The control is 
totally enclosed. This is especially desirable when the operator is 
not a qualified electrician. The water for this station is obtained 
from driven wells 2!4 in. in diameter. 

During recent years many old steam stations have been re- 
vamped, removing the existing steam-pumping, plunger-type units 
and installing in their place electric-, diesel-, steam-turbine, or gaso- 
line-engine-driven centrifugal units. The boilers have usually been 
abandoned or changed into low-pressure heating boilers, thus cutting 
out the expense of a licensed operating engineer. 

Bath, Me., has removed one steam pumping unit and now uses 
the boilers for heating. Three large motor-driven centrifugal pumps 
and one gasoline-engine-driven standby unit have been installed. 

At Calais, Me., the pumping station originally contained steam 
reciprocating high-head pumps, together with a steam-driven low- 
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head pump. This station takes its water direct from the St. Croix 
River which forms the boundary between the United States and 
Canada. Recently one of the high-head steam pumping units has 
been replaced by a dual electric-gasoline-engine-driven centrifugal 
pump, together with priming apparatus. The low-head pump has 
been fitted up with a gasoline-engine drive after removal of the 
steam engine. This station is a standby station. Water normally is 
purchased from St. Stephen across the Canadian border. Because 
of the chance of failure of the supply lines, it is necessary to keep 
the St. Croix River Station of the Calais Water Department on the 
American side in complete readiness at all times. 

When the steam equipment was the only means of pumping, it 
was necessary to have an engineer on duty twenty-four hours a day. 
Now that they are equipped with electric- and gasoline-engine-driven 
units, several men in the Department are able to run this equipment. 
During the summer of 1944, the 12-in. main crossing the St. Croix 
River failed, and it was necessary to operate the gasoline-driven 
equipment in Calais for many days. 

It has been stated many times that the diesel engine is the most 
efficient prime mover that has ever been devised, but this is only so 
if the engine is correctly chosen. Diesel engines ordinarily operate 
at a speed much lower than that of the pump they drive. This 
necessitates the use of gears, belts, or chain drives to increase the 
speed and is costly. 

At Buzzards Bay, Mass., the equipment consisted of two diesel- 
driven pumping units, together with priming apparatus. The diesels 
operate at a speed of 1200 rpm and are directly connected to cen- 
trifugal pumps by means of flexible couplings. These engines were 
also equipped with generators that charge a bank of storage batteries 
which in turn supply lighting and power to operate the vacuum pump. 
This station has been in operation for six or seven years with a 
minimum of operating expense. Several other installations like this 
have been made in the past few years. 

All of the pumping units mentioned so far have a pump speed 
of not over 1750 rpm. Pump manufacturers have offered for sale 
centrifugal pumps operating at no-load speeds of 3600 rpm for water 
works service. During the past ten years, a number of stations using 
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pumps at this speed have been put in service. As far as we know 
most of them have been successful. A talking point for pumps 
operating at the higher speed is that they are more efficient under 
some pumping conditions. They do present a problem in priming, 
however, as it is slightly more difficult to keep a pump properly primed 
at this speed. Examples of this type of equipment are found at Stur- 
bridge, Mass., in a small pumping station where there are two units, 
one motor-driven and one gasoline-engine driven. The motor-driven 
pump has been in service for approximately ten years without giving 
trouble. The gasoline-engine standby unit operates at only 1800 
rpm. Recently the town of Hudson, Mass., has placed in operation 
a new station, consisting of two high-speed units, both motor-driven. 
: Various methods of priming are used. Most of them, 
when properly set up and adjusted, give little trouble. The 
system most widely used consists of a horizontal or vertical com- 
bination sand-and-vacuum chamber in the suction line of the 
pump. The vacuum pumps evacuate the air from this tank and 
the entire suction system. They are controlled by the water level 
in this tank. Usually a float control is used, but recently a system of 
control for these vacuum pumps by means of electrodes has been 
used. These electrodes extend into the sand-and-vacuum chamber 
and, by means of a very sensitive relay, control the operation of the 
electric vacuum pumps. 

Control of electric-driven units in pumping stations by pres- 
sure or water level in the standpipe or reservoir is employed when 
stations are intended to be entirely automatic in operation. Bourdon 
tube pressure regulators, as manufactured by the larger electrical 
companies, are used to control the operation of pumping units. These 
regulators have given much trouble. Almost perfect snubbing con- 
trol of the pressure line feeding the regulator is needed. This was 
attempted by plunger-type or coil-type snubbers that did not always 
function correctly due to violent surges on the line. 

More recently a regulator has been developed which operates like 
a bellows. This regulator is complete with stop and start adjust- 
ments. A time-delay feature of this new regulator makes it unneces- 
sary to put a snubber in the line. The delay of two to three minutes 
before the starter is tripped allows the surges on the line to subside. 
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The adjustment of this regulator is done by means of two knobs on 
the top of the instrument itself, one of which controls the starting and 
the other the stopping of the unit. They are entirely separate from 
each other which makes the instrument simple to adjust. 

The so-called self-priming centrifugal pump has not become 
popular in water works practice, because it is likely to be inefficient. 

Pumping stations should always be equipped with measurement- 
of-flow devices. 


i 
é 
& 
= 
a 


DRESSER. 


PIPES FOR DISTRIBUTING SYSTEMS—PRESENT 
PRACTICE AND TRENDS 


BY HERMAN G. DRESSER* 
[Read September 20, 1944.] 


When water works men think of pipes for distribution systems 
they think of three, or possibly four, types. These types in their 
order of manufacture in large quantities for water works purposes 
are as follows: cast iron, cement-lined wrought iron (now obsolete), 
asbestos cement, and steel. 

The earliest use of cast-iron pipe was in Europe prior to 1700. 
The first pipes were crude affairs, not over 9 feet long with flanged 
joints which proved impractical due to rusting of bolts and failure to 
withstand settlement. The first real advance took place with the 
invention of bell and spigot joints in England about 1785. 

An early competitor of cast iron was cement-lined wrought-iron 
pipe which consisted of an iron shell with cement lining 1%-in. thick 
to form the waterway. Use of this wrought-iron pipe began in 1850 
and was very popular in New England from 1880 to 1900. Breaks 
and leaks were not uncommon, and the life varied from 25 to 50 years. 
This experience did, however, establish the value of cement lining for 
maintaining carrying capacity. One of the principal post-war jobs 
of many New England cities will be the removal and replacement of 
cement-lined wrought-iron pipe. 

Asbestos-cement pipe, first produced in Italy, was introduced in- 
to this country in 1927. It possessed distinct advantages, the princi- 
pal one being absence from corrosion. It was also light in weight, 
easily handled, and was assembled by the use of flexible couplings. 
The use of flexible joints in conjunction with asbestos pipe un- 
doubtedly stimulated the increased use of such joints for other types 
of pipe also. 

The use of steel pipe in distribution systems had to await the 
arrival of methods for lining and coating steel to prevent corrosion. 


*Principal Engineer with Thomas R. Camp, Consulting Engineer, Boston, Mass. 
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Although pipe made of steel plates covered with hot bitumen was 
used as early as 1851, large-scale use of steel pipe was just getting 
under way when the capacity of the rolling mills was required for 
war production. Steel pipe has the advantage of being rapidly laid 
in long lengths with flexible couplings. The material is elastic and 
can adjust itself to loads and settlement without breakage. The suc- 
cessful use of steel pipe, however, depends upon the ability of the 
manufacturer to provide protection against corrosion that will last 
for many years. Undoubtedly we shall hear more from the steel in- 
dustry as soon as rolling capacity is again available. 

As competing products appeared, the cast-iron pipe manufac- 
turers were also improving their methods of manufacture. Pipe hav- 
ing cement or enamel linings became available. These linings helped 
to maintain carrying capacity far beyond the time experienced with 
plain pipe. All cast-iron pipe had been pit cast prior to 1922 when 
centrifugal casting was developed, and now spun pipe probably makes 
up more than one-half of the total production. The added advantages 
possessed by centrifugal pipe are greater density of metal resulting 
in thinner walls, longer lengths up to 20 ft., smoother surface of 
metal, and greater ability to withstand shock. 

At an early date it was recognized by engineers that a life of 100 
or more years for cast-iron pipe was not particularly impressive if the 
carrying capacity was reduced by one-half after 40 or 50 years due 
to tuberculation. Centrifugal methods offered the first satisfactory 
means of applying a thin cement lining to pipes, which would cause 
only slight reduction in the internal diameter, and would adhere 
firmly to the metal. After this method came into use, it enjoyed 
rapid growth. A recent improvement in cement linings is the applica- 
tion of a bituminous seal coat after the cement is dry. Spun bitumi- 
nous lining was made available shortly after cement lining. It con- 
sisted of coal tar enamel containing a mineral filler, the filler being 
used to prevent sagging when the pipe was exposed to the sun. Con- 
siderable care and experience is required to produce pipe with spun 
bituminous lining that will be in perfect condition, free from sagging 
and blisters, when installed in the ground. It is my understanding 
that the principal difficulty is encountered when lining pit-cast pipe. 
Until 1900, lead was almost universally used for jointing pur- 
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poses, but sulphur compounds began to be gradually accepted, and 
during the last twenty years these compounds have nearly displaced 
lead. 

For years, there was little choice of kind of joint, but today many 
mechanical or compression type joints are available. Little was known 
about mechanical joints until 1932 when the Dresser Manufacturing 
Co. began a concerted effort to introduce them for water works use. 
Most water works men realize the advantages of mechanical joints. 
They permit the use of plain end pipe and assure absolute tightness in 
spite of strains, stresses, and settlement. Many types of these joints 
are available for new construction and for maintenance purposes. 
The “Bell Joint Clamp” is an interesting type which is now both 
simple and adjustable to all sizes of bell. It offers a means of pro- 
tecting existing pipe joints against the danger of a blown-out joint 
where such an occurrence might result in serious consequences. The 
latest product is the “Bell Master” joint in which an assembled joint 
is placed within a special bell, and the gasket is compressed by means 
of cap screws. 

Probably no one can predict the developments and new products 
that will become available for use in future distribution systems. How- 
ever, with the developments that have taken place in treatment of 
metals to prevent corrosion it is not unlikely that in the future it 
will be possible to immunize the surface of cast-iron pipes against 
corrosion. 

The field of plastics offers an opportunity for interesting specula- 
tion. Who knows but what some day pipes may be made of ma- 
terials which are now unknown. It is not impossible to conceive of 
cast-iron pipe being lined with a material from the plastic industry, 
and if this material retains the properties often associated with it, 
namely flexibility, smoothness, and resistance to abrasion, it may 
prove to be the ideal pipe lining. 
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DESIGN AND CONSTRUCTION OF STANDPIPES AND 
ELEVATED TANKS FOR DISTRIBUTION SYSTEMS 
—PRESENT PRACTICE AND TRENDS 


BY HOWARD E. BAILEY* 


| Read September 20, 1944.] 


Although World War II has curtailed the construction of stand- 
pipes and elevated tanks for municipal waterworks, new methods of 
construction and design introduced into the industrial field give prom- 
ise of some sweeping changes in waterworks construction after the 
war. A brief résumé of the various components of standpipes and 
elevated tanks, and, the trend in present day construction, follows. 

Foundation. Standpipe foundations are much the same as those 
of twenty years ago. Crushed stone foundations were used for stand- 
pipes under special conditions up to fifty years ago. The hurricane 
of 1938 overturned a standpipe at East Brookfield, Massachusetts, 
which had a foundation laid up entirely of brick. Present practice 
indicates the use of a reinforced concrete slab and ring foundation 
where earth is encountered. Rock sites may be adapted for use by a 
broken stone cushion or by a plain or reinforced concrete mat. For 
sites partly on ledge and the remainder on rock fill a reinforced mat 
with thickened binding edge has been used. Concrete block founda- 
tions are required for elevated tanks. Concrete standpipes are sup- 
ported on foundations of concrete in most cases. 

Stand pipe Materials. There were erected in New England some 
fifty years ago a number of wrought-iron standpipes when the cost 
differential between wrought-iron plate and steel was not so great 
as at the present time. Many of these standpipes have been re- 
placed, due, not to the excess of corrosion of the plates, but to the 
straining of the rivets and to obsolescence. A number have capacities 
of only 100,000 gal., and the growth of the municipality with accom- 
panying fire hazards has necessitated replacement of the old struc- 
ture with a larger unit. 


*Consulting Sanitary Engineer, Boston, Mass 
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Concrete standpipes with reinforced walls, poured by gravity, 
prior to the last war, have lost favor, and a new type of concrete 
standpipe with prestressed steel reinforcement is now being intro- 
duced. World War II has reduced the amount of steel available for 
reinforcing, and commercial steel wire is now being used at a con- 
siderable reduction in weight of metal. For this type of standpipe, 
the dome roof has been developed in a very thin section. 

Steel standpipes and elevated tanks comprise by far the largest 
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number of structures for storing water for municipalities where storage 
above ground is required. In standpipes, welded construction has 
taken precedence over riveting. In elevated tanks, however, of small 
capacity, the riveted construction is cheaper than welding A new 
technique has been introduced in welding, using higher amperage and 
special rods. This reduces the time of construction considerably. 

Prestressed Concrete Standpipes. The system of constructing 
concrete standpipes and prestressing the reinforcing by the use of 
turnbuckles has been in use for some time. During World War II, 
however, the shortage of steel reinforcement and other factors have 
fostered the development of spirally bound standpipes, using high 
tensile wire. The construction involves forming with the cement gun, 
the cylindrical shell in which are embedded vertical reinforcing rods, 
capable of being prestressed. The shell is then bound by a wire 
wound by a newly developed machine riding on the roof of the stand- 
pipe, capable of spirally binding the standpipe under any given pre- 
determined wire stress. 
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At the present time, the practice is to place the wire with an 
initial stress of 150,000 psi, which, after allowing for shrinkage and 
plastic flow, permits the use of a working stress in excess of 100,000 
psi. Three of the most recent wire-wound water storage tanks were 
completed last year for the city of New London, Conn. The total 
capacity of the three tanks was 5 mg. 

The wire winding is also being used as a method of repairing 
and restressing steel-reinforced structures that, due to shrinkage of 
the concrete, have lost the original prestress. Savings in the use of 
the wire-wound prestressed construction result in a reduction in steel 
over the conventional reinforced concrete design of approximately 
10 to 1. 

Riveted versus Welded Steel Standpipes. Welded steel con- 
struction is used almost exclusively for standpipes except in those 
areas where welding is not permitted due to danger of fire to 
adjacent structures. During the past ten years, approximately forty- 
five welded standpipes have been built for municipal water works 
in New England territory. During this same time, only about three 
welded elevated tanks and towers have been built. Current practice 
indicates that welding has preference on elevated tanks having capaci- 
ties over 500,000 gal., while for tanks of smaller capacity riveting 
still works out a little more economically, due largely to the fact that 
the assembling of a welded elevated tank is more difficult than of a 
riveted one. 

Welding. During World War II there has been developed a 
new arc-welding technique, using the “arc force,” or digging power 
of the welding arc to obtain faster welding speeds and lower welding 
costs. Currents as high as 450 amperes are used, and less passes are 
required to complete the joint. For the thin plates, up to 3 in., 
butt welding can be used without beveling the edges of the plate. 
For %-in. plate, about 350 amperes are used, with a linear speed 
almost three times that of standard welding. It would appear that 
this development will reduce the cost of municipal standpipes in 
the future and at the same time permit much faster erection. 

Preparation of Steel Plates. Sandblasting has long been the cus- 
tomary high grade method of cleaning the mill scale from plates 
for painting. In recent years, however, pickling of the plates with 
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sulfuric acid with phosphoric acid as an inhibitor has been used. 
This method has worked out satisfactorily and results in some saving 
in cost over sandblasting. 

More recently, a system of flame cleaning has been developed, 
using a multiple gas flame to remove mill scale or paint. Since the 


Fic. 4.—SPHERICAL ELEVATED TANK, 100 Feet To Bottom, Cowpen, ILL. 


oe 
4 
7 


362 STANDPIPES AND ELEVATED TANKS. 


surface must be wire-brushed after the flaming, the cost of this treat- 
ment equals, or exceeds, the customary wire-brushing method. 

The introduction of cathodic protection against corrosion for 
the inside of standpipes has obviated the necessity of painting the 
interior of new standpipes. 

Painting Materials. Up until a few years ago, it was customary 
to apply three coats of red lead and linseed oil to the exterior and 
interior of standpipes. Litharge was added to the interior coat as a 
hardener. The exterior coats were tinted various colors to secure 
complete coverage. The favorite exterior color appeared to be a 
dark green, although black standpipes and elevated tanks were com- 
mon fifteen to twenty years ago. Other paints ranging from a leaf or 
jade green to a sandy concrete color have been used. The green 
paints have a tendency to fade. 

Within the last ten years, basic lead chromate with synthetic 


Fic. 5—SpuHeroinaL TANK, SO FEET In DIAMETER AND 47 Fret HicH, BROOKLINE, MAss. 


q 
q 


BAILEY. 363 


resin varnish has been used, with good success, for the interior of the 
standpipe, and for the first shop coat of the exterior. Two coats of 
aluminum paint are then sprayed on to form the finish of the exterior 
surface. The aluminum paint lowers the visibility of the standpipe 
when silhouetted against the sky. On the whole, it would appear that 
the aluminum coating is the most satisfactory one to date. During 
the war, aluminum has not been available for painting, and many of 
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the municipal tanks have been left without renewing the exterior paint 
for a number of years. 

Electrolytic Protection against Corrosion. Since 1939, this equip- 
ment has been installed in over fifty standpipes and elevated tanks 
used in water supply systems of municipal water works and institu- 
tions in New England, not including industrial plants. This method 
of introducing a small amount of direct electric current into the water 
in the tank, by using one or more electrodes suspended from the 
roof as one pole, and the shell of the tank as the other pole, to resist 
corrosion, has been steadily gaining favor. Originally, carbon elec- 
trodes were used. They were replaced by stainless steel electrodes, 
and more recently by choke coils. 

A five-year record of performance indicates that the cathodic 
method of protection against corrosion is successful in combating this 
trouble. Observations of the walls of tanks after drawing down the 
water level indicate the walls to be smooth with a slight film covering 
the clean metal. The apparatus may be used in old tanks without 
cleaning the walls. After a period of sloughing-off of old paint, the 
cleaned surface is exposed. The use of cathodic protection obviates 
the necessity of drawing down the tank and keeping it out of service 
for a number of days for interior painting. It also saves the cost of 
removing the rust and scale from the interior by the use of chisels 
and wire brushes. 

A surprisingly large number of tanks in New England, in which 
electrodes have been installed, have experienced no trouble from ice. 
In a few cases, the electrodes have been bent during the winter, due 
to ice, and are being removed during the winter season. The use of 
choke coils is relatively recent, and no considerable volume of opera- 
tional data is available. 

Recently, at least one firm has offered a service policy whereby 
for approximately ten per cent of the cost of the apparatus yearly 
it will service the equipment, furnishing all necessary repairs and 
replacements and keeping it in working order. 

Appurtenances. Inside ladders are impractical in New England 
weather. Outside ladders are sometimes protected with guards but 
many are without safety devices. Entrance manholes are specified 
larger than those for boiler inspection or pressure work. Copper- 
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bearing steel is being used in the roofs of standpipes and elevated 
tanks but may be eliminated from the tanks where welded construc- 
tion makes practicable the use of an ellipsoidal top. 

Blow-off and mud valves in the bottom of elevated tank risers 
are being eliminated. Blow-offs are often provided from a T con- 
nection in the valve chamber between the standpipe outlet and the 
main control valve. The use of check and altitude valves in the 
standpipe connection are common, the check valve allowing the full 
draft from the standpipe but closing so as to force the inflow to the 
standpipe through an altitude valve placed in the bypass. Consider- 
able difficulty is still experienced with altitude valves where the ratio 
between the draw-down and the height of the standpipe is only a few 
per cent. 

The use of telemetering apparatus for long distance indica- 
ticn of water levels and for starting and stopping pumps supplying 
the standpipes is becoming common. 

Shapes. An attempt has been made in recent years to streamline 
water works storage structures. Concrete standpipes have been built 
with rings, flukes, and other decorations. The welded construction of 
steel standpipes has improved their appearance. Balconies at the 
top of the standpipe are no longer in common use. A radical change 
has been made in the design of at least one water works standpipe, 
using the spheroidal shape. Although this shape has become common 
for oil storage and at synthetic rubber plants, the tank at Brookline 
is the only one that is so far used for water storage in New England. 

Changes in elevated tank outline include the use of the radial 
cone bottom for large elevated tanks. This permits an overhang 
of the tank beyond the circle of the tower, giving a mushroom appear- 
ance to the structure. 

The use of welding in elevated tank construction has allowed 
the side plates to be extended up to form an ellipsoidal roof, replacing 
the conical roof of previous construction. Various freak shapes, such 
as pineapples and bottles, have appeared as advertisements but are 
not in common use for municipal water works. There are a few 
spherical tanks, supported on a cylindrical tower, constructed of steel 
plates instead of the usual post and lattice work. 
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STANDPIPES AND ELEVATED TANKS. 


Conclusions. The most important trends in construction of 
standpipes and elevated tanks are: 

1. The use of prestressed wire and ond winding for concrete 
tanks. 

2. Improved techniques in welding that will allow more rapid 
construction of welded tanks at lower cost. 

3. Changes in the shape of the enclosing structure to meet 
hydraulic conditions and new methods of assembly. 
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SIxTY-THIRD ANNUAL CONVENTION 
POLAND SPRING, MAINE 


September 19 to 22, 1944 


This is a synopsis of those parts of the proceedings of the Sixty-third Annual 
Convention that appear to be of value for the record. 

The Sixty-third Annual Meeting of the New England Water Works Associa- 
tion was held at the Poland Spring House, Poland Spring, Maine, on September 
19 to 22, 1944. 


TUESDAY, SEPTEMBER 19 


Morning Session 
President Horace L. Clark called the convention to order. 


ADMINISTRATIVE AND COMMITTEE REPORTS 


The Annual Reports of the Secretary, Treasurer, Editor, and 
Finance Committee were presented, accepted, and ordered placed on 


file (see p. 376). 

The Annual Reports of the Committee on Committees, the 
Legislative Committee, Committee on Reciprocal Relations with the 
Institution of Water Engineers, Committee on War Time Activities, 
and Committee on Library were presented, accepted, and ordered 
placed on file (see p. 391). 

Progress Reports were presented by the Committee on Specifica- 
tions for Cast Iron Pipe and Special Castings, the Committee on 
Hydrant Specifications, and the Committee on Water Works activities. 


CLOSING OF POLLS AND APPOINTMENT OF TELLERS 
The President declared the polls closed and appointed the follow- 
ing tellers: William P. Melley, Roger G. Oakman, and Stephen H. 
Taylor. 
Luncheon Session 
The Association was welcomed to Maine by Frank E. Southard, 
Chairman of the Public Utilities Commission of Maine. 
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AWARD OF DEXTER BRACKETT MEMORIAL MEDAL 

Rocer G. OAKHAM. Mr. James A. Newlands, Chairman of the 
Committee on the Award of the Dexter Brackett Memorial Medal, re- 
grets that he could not be here. As a member of the Committee I 
will read the Report of the Committee: 

Mr. President, members and guests of the New England Water 
Works Association: It is the very pleasant duty of the Committee on 
the Award of the Dexter Brackett Memorial Medal to designate the 
author of the most meritorious paper, based on its applicability to 
general water works problems and published during the past year. 

Your Committee, consisting of M. G. Mansfield, Roger G. Oak- 
ham and myself, has carefully examined all of the excellent com- 
petitive publications. 

We have agreed that there were two outstanding papers in the 
group, and we propose for honorable mention the article on Via- 
bility of Bacteria in the Presence of Phosphates by G. A. McCarthy 
and W. E. Cassidy. 

It was the unanimous opinion of the Committee that the most 
meritorious paper was that of Thomas R. Camp on Hydraulics of 
Distribution Systems, published in Volume 57 of the Journal for the 
calendar year of 1943. 

Mr. Camp, it gives me a great deal of pleasure to present you 
as the medalist. Due to inadvertent circumstances, however, the 
medal is not here, but it will be forthcoming, it is on its way, and 
so at this time I will give you the outside covering and wrapping as a 
token of its ultimate arrival. 

Tuomas R. Camp. Mr. Oakman, Mr. President, Mr. Southard, 
members, ladies and gentlemen: I had been forewarned about the 
missing medal, but I was not prepared to read the inscription on the 
box, which says, “Do not open until Christmas.” 

I was very much surprised when I received the notice of this 
award. I really never considered the paper as being worthy of the 
award, and I think the Committee was somewhat generous in giving 
it to me. 

The Dexter Brackett Award appears to be the only one given by 
the New England Water Works Association. I have read the list 
of those who have been fortunate enough to receive it in the past, 
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and it is a very notable list. I am very happy to have my name added 
to it, and I hope it will not be a discredit to the list. I thank you. 


New Members 


Secretary GIFFORD announced the election of the following to 
membership in the Association: 

Members: Maurice Lymann Brashears, Jr., Geologist in charge 
of Ground Water Investigations, New York and New England, for 
U. S. Geological Survey, St. Albans, N. Y.; Patrick Bernard Bresna- 
han, Water Commissioner, Holyoke, Mass.; Walter Clyde Campbell, 
Superintendent, Water Works, Dover, N. H.; Mayo Carrington, 
Sanitary Engineer, Massachusetts Department of Public Health, 
Worcester, Mass.; John J. Callahan, Superintendent, Pumping Sta- 
tion, Avon, Mass.; Martin F. Finnegan, Manager and Treasurer, 
Stockbridge Water Co., Stockbridge, Mass.; ‘Edward J. Murphy, 
Registrar, Water Works, Holyoke, Mass.; Clayton Eugene Osborn, 
Public Works, Portsmouth, N. H.; Howard George Marsden, Secre- 
tary, Treasurer, and Manager, Manchester Water Co., Manchester 
Center, Vt.; Charles Germane Richardson, Vice-president, Builders- 
Providence, Inc., Providence, R. I.; Harold James Stewart, Assistant 
to Superintendent, Water Department, Portsmouth, N. H.; Theo- 
dore Ernst Veltfort, Manager, Copper and Brass Research Associa- 
tion, New York, N. Y.; Michael B. Oates (reinstated), Superin- 
tendent, Water Department, Watertown, Mass. 

Corporate Member: Board of Public Works, Gardner, Mass. 

Associate Member: Royer Foundry & Machine Co., Kingston, 
Pa. 

The PRESIDENT. I have the pleasure to announce that at the 
Executive Committee meeting last evening Arthur D. Weston, Chief 
Engineer of the Massachusetts Department of Public Health and a 
Past President of this Association, was elected to honorary member- 
ship. Mr. Weston is marooned in Edgartown and has sent the follow- 
ing telegram: “I deeply appreciate the honor of honorary membership 
and will always cherish it and try to keep myself worthy. Best 
wishes to you all.” 

Afternoon Session 


A paper “Notes on Water Supply in the North African Cam- 
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paign,” was read by William E. Stanley, Professor of Sanitary En- 
gineering, Massachusetts Institute of Technology, Cambridge, Mass. 
E. A. Sigworth, A. E. Griffin, and E. Sherman Chase took part in the 
discussion. 

A paper “Laws Governing Water Utilities,” was read by David 
E. Moulton, Attorney, Portland Water District, Portland, Me. Frank 
J. Gifford, Paul F. Howard, Harold W. Griswold and Herman G. 
Dresser took part in the discussion. 

A paper “Ground-Water Studies in Northeastern Massachu- 
setts,” prepared by M. D. Brashears, Jr., and C. M. Roberts, United 
States Department of the Interior, Geological Survey, was read by 
Mr. Brashears. William W. Brush, Joseph C. Knox, and William P. 
Melley participated in the discussion. 


WEDNESDAY, SEPTEMBER 20 


Morning Session 


This session was devoted to a symposium on Present Practice 
and Trends in the Water Works Field. The following papers were 
presented: 

“Ground Water Supplies” by Donald E. Stearns, Civil Engineer, 
Boston, Mass. 

“Filtration” by E. Sherman Chase, Metcalf & Eddy, Boston, 
Mass. 

“Chlorination” by A. E. Griffin, Technical Service Division, Wal- 
lace & Tiernan Co., Inc., N. J. 

“Piping for Distribution Systems” by Herman G. Dresser, Bos- 
ton, Mass. 

“Pumping Stations” by Ralph P. Hall, Inc., Boston, Mass. 

“Standpipes and Elevated Tanks for Distribution Systems” by 
Howard E. Bailey, Boston, Mass. 

“Financing New Water Systems and Extensions in Massachu- 
setts” by Paul F. Howard, Whitman & Howard, Boston, Mass. 

“Office Practice, Billing and Collecting” by Roger W. Esty, 
Superintendent, Danvers Water Works, Danvers, Mass. 

The discussion of these papers was participated in by Roswell 
M. Roper, Ralph P. Hall, Howard E. Bailey, Arthur L. Shaw, Presi- 
dent Clark, and William W. Brush. 
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THURSDAY, SEPTEMBER 21 


Morning Session 

A paper “Fall River Industrial Water Supply,” was read by John 
L. Hayden of Hayden, Harding & Buchanan, Boston, Mass. Frank 
J. Gifford, Arthur L. Shaw, William W. Brush, Percy A. Shaw and 
Linn H. Enslow participated in the discussion. 

A paper “Design of an Army Ordnance Water Supply,” was read 
by Truman H. Safford, Hydraulic Engineer, Charles T. Main, Inc., 
Boston, Mass. 

A paper “Submarine Water Mains Built in Deep Water,” was 
read by James R. Gardner, Office of Regional Director, Federal 
Works Agency, Portland, Me. The paper was discussed by E. Sher- 
man Chase. 

Afternoon Session 

A paper “Changing Trends and Their Effect on Water Utilities,” 
was read by Arthur E. Gorman, Director Water Division, Office of 
War Utilities, Washington, D. C. Roger W. Esty, President Clark, 
and William W. Brush took part in the discussion. 

A paper “Sodium Chlorite—A New Development in the Treat- 
ment of Potable Water,” prepared by John F. Synan, G. P. Vincent 
and J. D. MacMahon, of The Mathieson Alkali Works, Inc., New 
York, N. Y., was read by Mr. Synan. Stuart E. Coburn, Linn H. 
Enslow, Harold L. Griswold, and Stanley M. Dore took part in the 
discussion. 

A paper “Diatomaceous Earth Filtration,” illustrated by a colored 
movie film, was read by H. E. Hollberg, Vice-President, Propor- 
tioneers, Inc., Providence, R. I. William W. Brush and Stuart E. 
Coburn took part in the discussion. 

A paper “Water Disinfecting Tablets,” prepared by Gordon M. 
Fair and Associates, Harvard Graduate School of Engineering, Cam- 
bridge, Mass., was read by Professor Fair. The discussion was par- 
ticipated in by Percy A. Shaw, Stuart E. Coburn, Stanley M. Dor, 
Linn H. Enslow, and President Clark. 


FRIDAY, SEPTEMBER 22 


President Clark presented twenty-five-year certificates to the 
following members: Henry F. Beal, Waltham, Mass.; Gustavus H. 


= 
went 4 


372 PROCEEDINGS. 


Bean, Derry, N. H.; Benjamin E. Fox, West Springfield, Mass.; 
Timothy W. Good, Cambridge, Mass.; Scotland G. Highland, Clarks- 
burg, W. V.; Joseph A. Hoy, Worcester, Mass.; Walter H. Mc- 
Mahon, Chelmsford, Mass.; Morrison Merrill, Wakefield, Mass.; 
Leroy M. Peterson, Duxbury, Mass.; A. B. Thompson, Waterville, 
Me.; Milton Thorne, Portland, Me.; and Roswell M. Roper, East 
Orange, N. J. 

These awards are made to water works superintendents, regis- 
trars and commissioners who have served the same municipality for 
twenty-five years or more, or who have been members of the New 
England Water Works Association for at least that number of years. 
The employees of the private water companies are not included in 
this award. 

A paper “Studies of Water Distribution Systems,” was read by 
Roger G. Oakman, Superintendent, Water Division, Public Works 
Department, Needham, Mass. Horace L. Clark, Donald C. Calder- 
wood, William W. Brush, David E. Moulton, William J. C. Marshall, 
William P. Melley, Harold W. Griswold, Bayard F. Snow, Roger W. 
Esty, Lloyd Nelson, F. J. Callahan and Richard H. Ellis took part 
in the discussion. 

A paper “Annuities for Public Service Employees,” was read 
by F. J. Reny, Treasurer and General Manager, Portland Water 
District, Portland, Me. Roger G. Oakman and Harold W. Griswold 
discussed the paper. 

A paper “Building Services and Meters,” was read by Walter B. 
Bushway, Superintendent, Brookline Water Department, Brookline, 
Mass. David E. Moulton, Donald C. Calderwood, William W. Brush 
and Roger W. Esty took part in the discussion. 

The Proposed Revision of Hydrant Specifications was discussed 
by Roger W. Esty, W. B. Bushway, F. J. Gifford, Donald C. Calder- 
wood, Harry W. Fuller, William W. Brush, President Clark and 
Harold W. Griswold. 


REPORT OF TELLERS OF ELECTION 
To the Members of the New England Water Works Association: 
The Tellers appointed to count ballots for the election of officers 

report the result of voting as follows: 
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For President: Karl R. Kennison .... 260 votes, 1 blank 
For Vice-President: Arthur L. Shaw .. 258 votes, 3 blanks 
For Director: Samuel M. Ellsworth .. 252 votes, 9 blanks 
For Treasurer: Frank J. Gifford .... 257 votes, 4 blanks 
Total votes cast 


(Signed) P. MELLEy: 
Rocer G. OAKMAN 
STEPHEN H. TAYLor 


The PRESIDENT. I hereby declare these men elected. 

The death of Mr. Samuel Ellsworth has brought about a regret- 
ful situation. The ballots had gone out prior to his death, and the 
by-laws are not very exact covering a case of that kind. I now 
declare the office of Director vacant, as Mr. Ellsworth, unfortunately, 
is unable to fill it. 

We sent out another ballot, after requesting the Nominating 
Committee to furnish another name, and while we were unable to 
fulfill the time allowance we felt that this would be a guide to the 
Executive Committee in filling the vacancy caused by Mr. Ellsworth’s 
death. Will you give us the report on the secondary ballot. 

WILLIAM P. MELLEY. In the special election to fill the office 
of Director vacated by the death of Samuel M. Ellsworth, the result 
was: 


“For Director: Sidney S. Anthony .... 181 votes, 0 blanks. 

“We respectfully suggest that the Executive Committee 

consider a change in the by-laws to provide that in future 

elections the inner envelopes used in balloting be omitted 

or furnished with ungummed flaps to make the work of the 
tellers easier.” 

Respectfully submitted, 

WILLIAM P. MELLEY 

Rocer G. OAKMAN 

STEPHEN H. TAYLOR 


The PRESIDENT. Mr. Anthony’s election will be confirmed by 
the Executive Committee. 
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PRESIDENTIAL ADDRESS 


By Horace L. Clark, Retiring President 


This meeting brings to a close my term of office as President 
and Acting President of the New England Water Works Association. 
During the two years in which I have served, our country has been 
engaged in the greatest war that the world has ever known. We 
have seen a change from the danger of enemy attack on our own 
shores to the entry of our troops into Germany. This change has 
meant the largest production program which ever faced the nation, 
and it has in turn placed an unprecedented load on the water works 
industry, which has been met despite shortages of labor and restric- 
tions on material in the quiet and efficient way of the water works 
personnel. I have heard of no Army and Navy E’s being presented 
to any water works but I think these awards would be well deserved 
in many cases. 

During this past year the emphasis has been largely on post- 
war planning, and the recent easing of restrictions by the War Pro- 
duction Board indicates that the time is drawing near to put these 
plans into effect and give such employment as is possible to our 
returning veterans. 

The matter of supplying the armed forces with water has led to 
the construction and operation of many plants, and there will be 
quite a fund of data derived from these experiences which I think 
should be accumulated and digested by the Water Works Association. 

I wish to express my sincere thanks to the members of the Execu- 
tive Committee, the Secretary, Mr. Frank Gifford, the Assistant Sec- 
retary, Mrs. Mildred Locke, the Editor of the JourNAL, Professor 
Gordon M. Fair, and to Mr. Joseph Knox, the efficient chairman of 
the Program Committee, for their assistance during my term of 
office, and in behalf of the Association I wish to express my apprecia- 
tion also to the Water and Sewage Works Manufacturers Associa- 
tion, Inc. 

It is now my pleasure to present your new President, Mr. Karl 
R. Kennison, Chief Engineer of the Metropolitan District Water 
Supply Commission. Mr. Kennison, I wish to congratulate you upon 
your election to the presidency of the New England Water Works 
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Association. It gives me pleasure to hand you this gavel and to know 
that the association is entrusted to such good hands. 

Mr. KENNISON. I deeply appreciate this honor of becoming 
president of an organization of this sort, which is about the finest I 
know of. I know you have all had a wonderful time here and want 
to get home, so that I will not make a speech. I think a motion to 
adjourn will be in order. 

On motion, duly seconded, it was VOTED to adjourn. 
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ANNUAL REPORT OF THE SECRETARY 


Mr. President and Gentlemen of the New England Water Works Association: 
The Secretary submits herewith the following report of the changes of member- 
ship during the past fiscal year, and the general condition of the Association. 

The present membership is 800, constituted as follows: 9 Honorary Mem- 
bers, 649 Members, 1 Junior Member, 115 Associate Members and 26 Corporate 
Members. 


MEMBERSHIP 
September 1, 1943. Honorary Members, Total 
Withdrawals 


Elected: September 1, 1943 


September 1, 1943. Members, Total 
Withdrawals: 
Resigned 
Died 
Dropped by Executive Committee 
Elected to Honorary Member 


Elected: 

September, 1943 
October, 1943 
November, 1943 
December, 1943 
January, 1944 
February, 1944 
March, 1944 
May, 1944 


MANO WS W DH W 


September 1, 1943. Junior Members, Total 
Withdrawals 
Elected 


3 


September 1, 1943. Associate Members, Total 
Withdrawals: 
Resigned 
Dropped by Executive Committee 
Elected: 
September, 1943 
December, 1943 
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March, 1944 
May, 1944 


September 1, 1943. Corporate Members, Total 
Withdrawals 
Elected: 
September, 1943 
March, 1944 
May, 1944 


September 1, 1944. Total Membership 
September 1, 1943. Total Membership 


Net Gain 


ELECTIONS 


Honorary Members 
September 27, 1943. Harry E. Jordan. (1) 


Members 


September 27, 1943. Edward J. Beckwith, John E. Cox, Chester J. Ginder, 
Robert A. Glines, Irving S. Hazard, John F. Kenney, Charles E. Lane, Hugh 
J. McCauley, Ernest L. Morse, Frederick T. O’Hara, Richard T. Ricker, 
Norman S. Stearns, and Henry M. Wilkins. (13) 

October 28, 1943. Robert W. Glasheen, Ralph W. Horne. (2) 

November 18, 1943. Clarence E. Ferry, James J. Matera, and Fred E. Potter. (3) 

December 16, 1943. John T. Broderick, Lucretius H. Ross, and Donald E. 
Stearns. (3) 

January 20, 1944. Abraham C. Bolde and Joseph S. Strohmeyer. (2) 

February 17, 1944. Robert E. Brown, Lt. Comdr. K. M. Clark, Harry B. 
Collins, Joseph C. Derby, Charles A. Forrest, Jr., James E. Fuller, Deane E. 
Hawkins, Joseph W. McCarthy, Jr., and Kenneth C. F. Thompson. (9) 

March 16, 1944. Clarence J. Dougal, Harold D. Kilgore, Henry T. O'Connell, 
Ernest A. Snow, Jr., and Irving W. Whittle. (5) 

May 18, 1944. Theodore B. Brink, Royal J. Goddard, Sgt. Karl Haartz, Gilbert 
E. Long, and John L. Ossolinski. (5) 


Associate Members 


September 27, 1943. Payne Dean & Co., The Dorr Co., Inc., Ferguson & 
Pascoe, and The Preload Co. (4) 

December 16, 1943. James A. Munroe & Sons. (1) 

March 16, 1944. Johnson-Barker Co. (1) 

May 18, 1944. Ampco Metal, Inc., and Bridgeport Brass Co. (2) 


377 
~ 
22 
4 0 0 22 
1 
2 4 26 
800 
4 
3 
a 


PROCEEDINGS. 


Corporate Members 


September 27, 1943. Town of Ipswich Water & Light Dept. (1) 

March 16, 1944. Norwood Board of Selectmen. (1) 

May 18, 1944. Lewiston (Maine) Public Works Dept., Portland (Conn.) Water 
Works. (2) 


WITHDRAWALS 
Members 


Resigned: Theodore R. Kendall, John A. Kienle, George A. Reed, and George M. 
Warren. (4) 

Died: Alton D. Adams, Horace J. Cook, J. R. Dangler, George A. Dickel, Samuel 
M. Ellsworth, Frederic H. Fay, H. T. Gidley, J. Allen Goguen, Charles E. 
Greene, Frank P. Hall, Paul Hansen, Harry C. Heermans, Moses J. Look, 
Arthur B. Marsden, Hugh McLean, Albert W. Powers, Franklin H. Robbins, 
Richard H. Royce, Lewis O. Thorpe, Joseph P. Wadhams, and Elton D. 
Walker. (21) 

Dropped by Executive Committee: Ivan A. Buchanan, Harold C. Chandler, 
Charles B. Cole, Thomas J. Fleming, Laroy G. Harris, Ralph A. Marble, 
Wilfred L. Newman, Michael B. Oates, and David Rudolph Smith. (9) 


Associate Members 
Resigned: F. S. Brainard & Co., National Gunite Contracting Co., Omega Machine 


Co., and Paint Engineers, Inc. (4) 
Dropped by Executive Committee: Birch Mfg. Co., Hill, Hubbell & Co., and 
Perrin, Seamans & Co., Inc. (3) 


RECEIPTS FOR THE FISCAL YEAR SEPTEMBER 1, 1943 To SEPTEMBER 1, 1944. 


Entrance Fees $ 242.50 
Annual Dues: 

Members 

Corporate Members 

Associate Members 

Junior Members 


Fractional Dues: 
Members 
Corporate Members 
Associate Members 


Past Dues: 
Members 
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Associate Members 60.00 264.00 


1944-1945 Dues: 
Members 
Corporate Members 
Associate Members 
Junior Members 


Total Dues 

Dividends and Interest 
Advertisements 
Subscriptions 

Journals 

Reprints 

Membership Certificates 
Sundries 


Total Receipts 

There is due the Association: 
Dues 
Advertisements 
Subscriptions 
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2,462.50 


8,368.60 
381.36 
3,091.00 
542.20 
160.25 
8.52 
22.50 
31.70 


$12,848.63 
$ 321.00 


370.00 


$13,218.63 


N.B. Dues of 35 members who are in our armed forces or in enemy 
occupied countries have been remitted for the duration. 


Respectfully submitted, 


(Signed) FRANK J. GrrForp, Secretary. 
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ANNUAL REPORT OF THE TREASURER 


Boston, September 16, 1944 
To Frank J. Gifford, Treasurer, 
New England Water Works Association, 
Boston, Massachusetts. 


We have examined the statement of assets and funds and the 
statement of cash receipts and disbursements of the general fund 
of the New England Water Works Association for the fiscal year 
ended August 31, 1944. In connection therewith we have reviewed 
the accounting procedures of the association and have examined ac- 
counting records of the association and other supporting evidence, by 
methods and to the extent we deemed appropriate. 

We traced all recorded receipts into the depository bank, verified 
the general fund bank account and petty cash fund as at August 31, 
1944, and examined properly approved vouchers for all disburse- 
ments. We also verified by direct communication the investment 
funds on deposit in savings banks, and on September 11, 1944 we 
examined the United States War Savings Bonds at the First National 
Bank of Boston. 

In our opinion, the accompanying statement of assets and funds 
and the note thereon and the related general fund cash statement 
present fairly the position of the New England Water Works Asso- 
ciation at August 31, 1944, and the recorded cash receipts and dis- 
bursements for the fiscal year then ended, in conformity with generally 
accepted accounting principles applied on a basis consistent with 
that of the preceding year. 


(signed) SCOVELL, WELLINGTON & CoMPANY 


STATEMENT OF ASSETS AND FuNpbs A) 
As at August 31, 1944 
Assets 
Cash in Banks, Invested Funds 
Farmers and Mechanics Savings Bank, 
Framingham, Massachusetts $1,068.46 
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Franklin Savings Bank, 
Boston, Massachusetts 
Haverhill Savings Bank, 
Haverhill, Massachusetts 
Home Savings Bank, 
Boston, Massachusetts 
Mechanics Savings Bank, 
Reading, Massachusetts 
Pentucket Savings Bank 
Haverhill, Massachusetts 
The People’s Savings Bank, 
Worcester, Massachusetts 
Suffolk Savings Bank 
Boston, Massachusetts 


Securities 
United States War Savings Bonds G 2™%s, 1954 


Total Invested Cash and Securities 
General Fund 
Cash, First National Bank of Boston 
In Office 


Furniture and Fixtures 
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1,000.00 
1,000.00 
1,000.00 
1,000.00 
1,000.00 
1,000.00 


1,000.00 8,068.46 


Funds 


Invested Funds 
General Fund 
Balance, August 31, 1943 
Add Excess of Receipts over 
Disbursements, Exhibit B 


Balance, August 31, 1944 


Note: The statement above, prepared on a cash basis, in- 
cludes dues received in.advance, $2,462.50, and em- 
ployees’ withholding tax, $23. It does not reflect the 
following: 

Accounts Receivable, Dues 


10,000.00 
18,068.46 
5,255.34 
50.00 
5,305.34 
1,180.00 6,485.34 
$24,553.80 
$18,068.46 
3,737.90 
2.747.44 
6,458.34 


$24,553.80 


$ 321.00 
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Due on Account of Advertising and Other 
Miscellaneous Charges 49.00 


$ 370.00 


No depreciation has been taken on Furniture and Fixtures. 


STATEMENT OF CASH RECEIPTS AND DISBURSEMENTS (EXHIBIT B) 
General Fund 
For the Year Ended August 31, 1944 


Receipts (exclusive of dues received in advance 

and employees’ withholding tax) 

Initiation Fees 

Dues, 1943-1944 and Prior Years 

Interest 

From Publication of Journal 
Advertisements 
Subscriptions 
Sale of Journal 
Sale of Reprints : 
Sale of Halftones, Electros, etc. 3,813.69 


Miscellaneous 
Membership Certificates 
Sundry 


Total Receipts $10,386.13 
Disbursements 
Publication of Journal 

Printing 

Plates 

Reporting 

Stationery and Postage 

Editor’s Salary 

Sundry 3,406.48 


Office and General 
Certificates of Membership 
Secretary’s Salary 
Assistant to Secretary—Salary 
Treasurer’s Salary 
Treasurer’s Bond 
Printing, Postage and Stationery 
Office Supplies and Expense 


382 | 
| 22.50 
19.98 42.48 
12.98 
400.00 
1,831.20 
100.00 
12.50 
222.49 
115.40 
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Office Rent 1,200.00 


Electricity 66.99 
Telephone and Telegraph 182.83 
Auditing 65.00 
Social Security Taxes 129.83 
Office Assistance 180.00 
Sundry 115.51 4,634.73 
Meetings and Committees 
Badges 48.86 
Water Works School 125.00 
Water and Sewage Works 
Development Committee 606.10 
War Time Water Works 
Information Committee 328.20 
Printing, Postage and Stationery 641.68 
Convention Expense 41.86 
Sundry Expense 291.28 2,082.98 
Total Disbursements $10,124.19 | 


Excess of Receipts over Disbursements 
(exclusive of dues received in advance 


and employees’ withholding tax) 261.94 
Dues Received in Advance 2,462.50 
Employees’ Withholding Tax 23.00 2,485.50 


Excess of Receipts over Disbursements, 


Exhibit A 2,747.44 
Balance, General Cash, August 31, 1943 2,557.90 


Balance, General Cash, August 31, 1944 
Represented by 


Cash in First National Bank of Boston 5,255.34 
Cash in Office 50.00 


$5,305.34 
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ANNUAL REPORT OF THE EDITOR 
To the New England Water Works Association: 


The Editor submits herewith the following report for the year 
ending August 31, 1944. 

As has been customary in the past, the tables of financial figures, 
accompanying the report, are based upon total charges and accounts 
receivable, rather than actual cash received or disbursed. A detailed 
statement of the receipts and disbursements on account of the Septem- 
ber and December, 1943, and March and June, 1944, issues of the 
JourNAt is included in the Report of the Treasurer. 


TABLE 1.—STATEMENT OF MATERIAL IN SEPTEMBER AND DECEMBER, 1943, AND 
MARCH AND JUNE, 1944, ISSUES OF THE JOURNAL OF THE 
New ENGLAND WATER Works ASSOCIATION 


Adver- Cover & 
Proceed- Total tise- Con- Insert Total 
Papers ings Text Index ments tents Plates Total Cuts 


Sept., 1943 87 27 + 0 156 + 
Dec., 1943 81 45 oa 0 174 
March, 1944 83 5 = 1 133 
0 
1 


June, 1944 76 38 4 158 
Total 327 115 16 621 


Table 2 gives a comparison of the JouRNAL for the past year 
with preceding years. 

Size. The four issues contained 621 pages, of which 442 were 
text. 

Cost. The gross cost of the JouRNAL was $3,406.48, equivalent 
to $4.26 per member; the net profit was $407.21, equivalent to $0.51 
per member. 

Reprints. Reprints of papers have been furnished to authors 
at cost. 
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Circulation. The present circulation of the JouRNAL is: 


Members, all grades 800 
Subscribers 131 
Exchanges 22 
Advertisers 62 


Total 1,015 
JourNALs have been sent to all subscribers and to advertisers. 
Respectfully submitted, 
(signed) Gorpon M. Farr, Editor. 
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ANNUAL REPORT OF THE FINANCE COMMITTEE 


To the Executive Committee of the New England 
Water Works Association 
August 31, 1944. 
Gentlemen: 


Your Finance Committee herewith presents its report on the 
budget for the year 1944-1945 in accordance wth Article 6, Section 7 
of the Constitution of the Association. 

Preliminary to setting up the budget for the ensuing year the 
Committee examined the books of the Association with reference to 
revenues and expenditures for the fiscal year closing August 31, 1944. 

The Committee considered the possible activities of the Associa- 
tion which it may be called upon to participate in during the year 
to come with reference to the partial restoration of normal water 
works activities. 

It is the sense of the Committee in view of the likely removal, 
in the near future, of some of the restrictions on water works ma- 
terials and activities, that delayed extension work and maintenance 
programs may soon get under way. In such an event it is felt that 
increased committee activities may be necessary to investigate and 
report on post-war problems, regulations, recommended policies, and 
the use of Government stock piles. It was, therefore, considered 
advisable to provide for such committee work in the budget. 

The overall picture of the finances of the Association is much 
brighter than a year ago with no deficit and a splendid increase in 
revenue. This should reduce some of the deficit of last year. 

During the year the following changes have occurred in the 
membership roster— 


Resigned Deaths Dropped New Gain 
Members 4 21 9 42 8 
Corporate members 0 0 0 10 10 
Associate members 4 0 3 6 6 
Totals 8 21 12 58 17 
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The above figures should have some effect on the budget for 


the next year. 
In making up the budget we considered receipts and expendi- 


tures. 
An analysis of the records for the closing year may be found 

in the following: 

REVENUE FOR 1943-1944 

Budget Actual Difference 
Initiation fees 60.00 241.50 182.50 balance 
Dues 5,000.00 5,906.10 906.10 balance 
Interest and dividends 300.00 381.36 81.36 balance 
Journal 3,600.00 3,813.69 213.69 balance 
Miscellaneous 25.00 36.48 11.48 balance 


Totals 8,985.00 10,380.13 1,395.13 balance 


EXPENDITURES FOR 1943-1944 
Budget Actual Difference 
Office 4,800.00 4,611.73 188.27 balance 
Journal 4,200.00 3,406.48 793.52 balance 
Meetings and Committees 1,200.00 2,082.90 182.98 deficit 


Included under Meetings and Committees 


Water and Sewage Works l 
Development Committees 
Miscellaneous 250.00 0) 250.00 balance 


Totals 11,150.00 10,101.19 1,048.81 balance 
Profit for the year $278.94 


Dues paid in advance total $2,462.5 of which $2,444.00 were 
paid in August, and are entered under next year’s revenue. 

The books were balanced on September 1 with $5,255.34 on 
hand, in the checking account. 

It will be noted that there has been a substantial increase in 
revenue, particularly with reference to receipts for dues in spite of 
the fact that this is a war year and that the dues of the members in 
the armed service are remitted. It is well at this point to commend 
the secretarial staff which has followed the recommendation of last 
year’s Finance Committee that a drive should be made to collect 
outstanding dues. The efforts to this end have been noteworthy and 
are reflected in the above figures. 

Under the expense heading it is gratifying to note a decrease 
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in office and JouRNAL costs. By combining the items “Meetings and 
Committees” and the special appropriation for the “Water and Sewage 
Works Development Committees”, it will be noted that there is a 
deficit of $182.98. The latter committee comprises a National 
Group which is making an extensive analysis of post-war work to 
be inaugurated immediately at the end of the war. This work has 
entailed the employment of a field director and the setting up of a 
publicity program. An estimated budget covering the work of this 
committee was set at $18,000, the cost of which was allocated to 
several organizations with $588.00 of this amount to be assumed by 
our Association. On the recommendation of last year’s Finance Com- 
mittee this amount was increased to $700.00. The heaviest assess- 
ment of this amount of $18,000.00 was assumed by the Water and 
Sewage Manufacturer’s Association in the amount of $10,000.00. 

In making up the budget for the ensuing year it was felt that 
receipts from initiation fees, Interest and Dividends, and JourNAL, 
are somewhat static and should approximate those of the present 
year, whereas the question of receipts from dues involves the fact 
that the amount collected this year from that source comprises a 
substantial sum in back dues. It was felt that the estimate for the 
ensuing years should approximate the normal revenue which we have 
estimated to be $5,400.00. 


BubDGET FOR 1944-1945, REVENUE 


Initiation fees $ 150.00 
Dues 5,400.00 
Interest and Dividends 325.00 
JOURNAL 3,600.00 
Miscellaneous and contingencies 75.00 
Total $9,550.00 


The Committee is of the opinion that office costs should approxi- 
mate $4,200.00, the JouRNAL $4,000.00, and Meetings and Commit- 
tees $1,300.00. The sum of $50.00 has been recommended to cover 
contingencies. 
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BUDGET FOR 1944-1945, EXPENDITURES 
In making up the budget we considered revenues and expendi- 
tures. 
Office $4,200.00 
JOURNAL 4,000.00 
Meetings and committees 1,300.00 
Contingencies 50.00 


Total $9,550.00 


It will be noted that the budget is balanced at $9,550.00. 

On deposit in the checking account at the close of the fiscal year 
there is $5,255.34. Securities and bank deposits make up the 
following, 


Bonds $10,000.00 
Savings account 8,068.00 


Total $18,068.00 


Elsewhere in the Annual Report of the Association will be found 
the report of the Auditor. 


Respectfully submitted, 


(signed) WALTER B. Busway, Chairman 
ALLAN F. McALAry 
Mark F. CROKER 
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ANNUAL REPORT OF THE COMMITTEE ON COMMITTEES 
September 27, 1944 


To the New England Water Works Association: This Com- 
mittee appointed by the Executive Committee of the Association to 
promote codrdination of committee activities in the Association and 
to promote the establishment of new technical committees where this 
seems advisable, submits a brief report. Under war conditions, many 
committee activities have had to be curtailed. The Committee on 
Committees has, however, continued its usual practice of communicat- 
ing with the various committee chairmen to secure their ideas as to 
continuance of the committees and their plans with regard to reports. 
The Program Committee was advised as to those committees desir- 
ing to submit reports at the annual meeting. 

During the year the Committee on Sanitary Hazards of Interior 
Piping, Fixtures and Water Storage Within Buildings and the Com- 
mittee on Water Works Cooperation in Defense were discontinued. 
New joint committees with the American Water Works Association 
were appointed as follows: Committee on Wartime Activities; Com- 
mittee on Reinforced Concrete Pressure Pipe; Committee on Laying 
Cast Iron Pipe; Committee on Specifications on Steel Pipe; Com- 
mittee on Valve Box Frames and Covers; and Committee on Threads 
for Underground Service Lines. Also appointed was a Committee on 
Classification of Waterworks Employees and Salaries. 

No technical committee is planning to submit a final report at 
the coming annual meeting. 

The following committees will either submit progress reports or 
in the opinion of this committee they should be continued, even 
though many committee chairmen state that little can be accomplished 
by their committees until after the war. 


Committee on Finance. 
Committee on Technical Program. 
Committee on Membership. 
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Committee on Code for Pressure Piping (Joint Committee with 
A.S.M.E.) 

Committee on Coefficients for Friction in Pipe Lines. 

Committee on Specifications for Cast Iron Pipe and Special Cast- 
ings (Sectional Committee under A.S.A.) 

Committee on Standardization of Pipe Flanges and Fittings (Sec- 
tional Committee under A.S.A.) 

Committee on Water Works Education. 

Committee to Investigate Grounding (Codperating with the 
American Research Committee on Grounding). 

Committee on Meter Specifications (Joint Committee with 
A.W.W.A.) 

Committee on Rainfall and Yield of Drainage Areas. 

Committee on Water Quality Tolerances for Industrial Uses. 

Committee on Library. 

Committee on Legislation. 

Committee on Reciprocal Relations with the Institution of 
Water Engineers (England). 

Committee on Survey of Ground Water Supplies in New England. 

Committee on Sluice Gates (Codperating with committee of 
A.W.W.A.). 

Committee to Report on Developments in our Knowledge of 
Corrosion and Its Mitigation. 

Committee on Committees. 

Committee on Cathodic Protection of Steel Tanks and Stand- 
pipes. 

Committee on Hydrant Specifications (Joint Committee with 
A.W.W.A.). 

Committee on Postwar Activities (Joint Committee with 
N.E.S.W.A.). 

Committee on Wartime Water Works Information. 

Committee on Gate Valves (Joint Committee with A.W.W.A.). 

Committee on Steel Standpipes and Elevated Tanks (Joint Com- 
mittee with A.W.W.A.). 

Committee on Water and Sewage Works Development (Joint 
Committee with A.W.W.A., F.S.W.A., and W. & S.W.M.A.). 
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Committee on Survival and Retirement Experience with Water 
Works Facilities (Joint Committee with A.W.W.A.). 
Committee on Classification of Water Works Employees and 
Salaries. 

Committee on Valve Box Frames and Covers (Joint Committee 
with A.W.W.A.). 

Committee on Threads for Underground Service Lines (Joint 
Committee with A.W.W.A.). 

Committee on Wartime Activities (Joint Committee with 
A.W.W.A.). 

Committee on Reinforced Concrete Pressure Pipe (Joint Com- 
mittee with A.W.W.A.). 

Committee on Laying Cast Iron Pipe (Joint Committee with 
A.W.W.A.). 

Committee on Specifications on Steel Pipe (Joint Committee with 
A.W.W.A.). 


New Committees. It is unfortunate that the war must of neces- 
sity interfere with normal committee activities. This Committee has 
suggested in the past and again suggests now that too little is being 
done to advise the public as to developments in the water works field 
and to emphasize the importance of the water works profession. The 
Association should consider the appointment of a committee on pub- 
licity or the adoption of a plan for paid publicity to promote the 
utilization of the press for this purpose. 

The New England Water Works Association has no representa- 
tive on the advisory committee appointed by the U. S. Public Health 
Service on “Public Health Service Drinking Water Standards”. Con- 
siderable discussion of these standards has ensued during the past 
year, and several water works associations have taken exception to 
certain features of these standards. It is recommended that a Com- 
mittee on Water Supply Standards be appointed to keep the member- 
ship advised as to developments, pending a possible revision of these 
standards. 

War Activities. It is natural that during wartime, committee 
activities should be directed toward the war program and the period 
to follow the war. There are four committees dealing with such sub- 
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jects: Committee on Postwar activities; Committee on Wartime 
Water Works Information; Committee on Wartime Activities; and 
Committee on Water and Sewage Works Development. The last two 
committees are joint with the American Water Works Association and 
the first has functioned jointly with the New England Sewage Works 
Association. There seems to be some duplication in the activities of 
these committees, but there will probably be little harm in keeping 
them as they are during the war. The membership is more or less 
interwoven. 

Conclusions and Recommendations. It is recommended that the 
standing committees listed be reappointed. The times do not appear 
to warrant extensive committee assignments now except as they relate 
to the war effort in which water works maintenance is closely involved. 
Postwar planning in the water works field, however, does appear to 
merit study now so as to provide a program for cushioning the after- 
effects of the war; committee assignments in this field are discussed 
in this report. Possible appointment of committees on publicity 
and water supply standards should be considered. 


Respectfully submitted, 


(signed) WARREN J. Scott, Chairman 
THomas R. Camp 
Harry U. FULLER 
ARTHUR C. KING 
ARTHUR L. SHAW 


APPENDIX 


COMMITTEES OF THE NEW ENGLAND WATER Works ASSOCIATION 
1944-1945 


Committee on Committees: Warren J. Scott, Chairman, Thomas R. Camp, Harry 
U. Fuller, Arthur C. King, Arthur L. Shaw. 

Committee on Specifications for Cast Iron Pipe and Special Castings (Sectional 
Committee under the American Standards Association): William R. Conard, 
Chairman, Arthur L. Shaw. 

Committee on Cathodic Protection of Steel Tanks and Standpipes: Donald C. 
Calderwood, Chairman, Richard H. Ellis, Harry U. Fuller, Madison H. Goff, 
William P. Melley. 
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Committee on Classification of Water Works Employees and Salaries: Walter B. 
Bushway, Chairman, Walter G. Conroy, Roger G. Oakman, George S. Ryan, 
Allen M. Symonds. 

Committee on Code for Pressure Piping (Joint Committee with the American 
Society of Mechanical Engineers): Thomas F. Wolfe. 

Committee on Coefficients for Friction in Pipe Lines: Elson T. Killam, Chairman, 
Frank A. Barbour, William W. Brush, William F. Covil. 

Committee to Report on Developments in Our Knowledge of Corrosion and Its 
Mitigation: Edward M. Moore, Chairman, Lazarus Rubin, Walton H. Sears. 

Committee to Report on Developments in Water Quality Standards: Arthur D. 
Weston, Chairman, Almon L. Fales, Melville C. Whipple. 

Committee on Finance: Mark F. Croker, Chairman, Allan F. McAlary, William P. 
Melley. 

Committee on Hydrant Specifications (Joint Committee with the American Water 
Works Association): Roger W. Esty, Chairman, Harry U. Fuller, Harold W. 
Griswold. 

Committee on Gate Valves (Joint Committee with the American Water Works 
Association): Harold W. Griswold, Chairman, Leland G. Carlton, Walton H. 
Sears. 

Committee to Investigate Grounding (Cooperating with the American Research 
Committee on Grounding): George A. Sampson, Chairman, Warren A. Gent- 
ner, Arthur V. Harrington, Edward E. Minor. 

Committee on Laying Cast Iron Pipe (Joint Committee with American Water 
Works Association): W. S. Mariner, Chairman, Madison H. Goff. 

Committee on Legislation: Arthur C. King, Chairman, Sidney S. Anthony, Theo- 

dore L. Bristol, Madison H. Goff, Philip J. Holton, Jr., Percy R. Sanders, 
Edward L. Tracy. 

Committee on Library: E. Sherman Chase, Chairman, Francis H. Kingsbury. 

Committee on Membership: Allan F. McAlary, Chairman, William H. Doggett, 
Roger W. Esty, C. P. Moat, Ernest E. Tankard, James V. Turner, David C. 
Wiggin, Jr. 

Committee on Meter Specifications (Joint Committee with the American Water 
Works Association): Richard H. Ellis, Chairman, Warren A. Gentner, D. H. 
Hall. 

Committee on Post-War Activities (Joint Committee with the New England 
Sewage Works Association): E. Sherman Chase, Chairman, Theodore Cate, 
Richard H. Ellis, Harold W. Griswold, J. Elliott Hale, G. E. Hawkins, 
Philip J. Holton, Jr., Howard H. Potter, Fred J. Reny, Warren J. Scott, 
Walter J. Shea, Edward L. Tracy, Arthur D. Weston. 

Committee on Rainfall and Vield of Drainage Areas: Arthur D. Weston, Chairman, 
Harold K. Barrows, Allan T. Gifford, Richard S. Holmgren, Francis H. Kings- 
bury, Harvey B. Kinnison, Elbert E. Lockridge, Arthur T. Safford, Caleb M. 
Saville, Ralph M. Soule, Miner R. Stackpole, James L. Tighe. 

Committee on Reciprocal Relations with the Institution of Water Engineers 
(England): E. Sherman Chase, Chairman, Leland G. Carlton, Percy A. Shaw. 
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Committee on Reinforced Concrete Pressure Pipe (Joint Committee with Ameri- 
can Water Works Association): Stanley M. Dore, Chairman, George A. 
Sampson. 

Committee on Sluice Gates (Codperating with Committee of the American Water 
Works Association): William R. Conrad, Chairman, Harold W. Griswold. 

Committee on Standardization of Pipe Flanges and Fittings (Sectional Committee 
under the American Standards Association): William R. Conard, Chairman, 
Frank A. Barbour. 

Committee on Specifications on Steel Pipe (Joint Committee with American Water 
Works Association): Frank A. Barbour. 

Committee on Specifications on Steel Pipe (Joint Committee with American 
Water Works Association): Frank A. Barbour. 

Committee on Steel Standpipes and Elevated Tanks (Joint Committee with Ameri- 
can Water Works Association): George A. Sampson, Chairman, Harry U. 
Fuller, Henry E. Halpin. 

Committee on Survey of Ground Water Supplies in New England: Leslie K. 
Sherman, Chairman, Joseph C. Knox, Howard H. Potter, Walter J. Shea, 
Edward L. Tracy, Leonard Trager. 

Committee on Survival and Retirement Experience with Water Works Facilities 
(Joint Committee with American Water Works Association): Reeves New- 
som, Chairman, Harry U. Fuller, Arthur V. Ruggles, Thomas H. Wiggin. 

Committee on Technical Program: Joseph C. Knox, Chairman, Frederick O. A. 
Almquist, Thomas R. Camp; Gordon M. Fair, J. Elliott Hale, Paul F. How- 
ard, Roger G. Oakman. 

Committee on Threads for Underground Service Lines (Joint Committee with 
American Water Works Association): William W. Brush, Chairman, Donald 
C. Calderwood. 

Committee on Valve Box Frames and Covers (Joint Committee with American 
Water Works Association): Sidney S. Anthony, Chairman, Scott Keith. 
Committee on Wartime Activities (Joint Committee with American Water Works 

Association): Sidney S. Anthony, Chairman, Fred S. Gibbs. 

Committee on Water and Sewage Works Development (Joint Committee with 
American Water Works Association, Federation of Sewage Works Associa- 
tions, and Water and Sewage Works Manufacturers Association): E. Sher- 
man Chase, Chairman, Roger W. Esty. 

Committee on Water Quality Tolerances for Industrial Uses: Edward W. Moore, 
Chairman, Stuart E. Coburn, Louis A. Olney, Hervey J. Skinner, George A. 
Sampson. 
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ANNUAL REPORT OF THE LEGISLATIVE COMMITTEE 


To the New England Water Works Association: Your Legislative 
Committee has little to report this year inasmuch as Rhode Island 
was the only New England State in which the legislature sat in 
regular session. 

There are, however, two legislative matters in Massachusetts 
which we believe should be mentioned. 

The first is something which should be watched a little later this 
year. This is the report due on or before November first from a 
special commission making an investigation relative to certain prob- 
lems arising from the holding of property in the Commonwealth for 
public purposes. 

Unquestionably the purpose of this investigation is to increase 
income by taxes, and there is considerable likelihood that water sys- 
tems owning property in more than one town may have a serious 
financial load added by taxation, if there is no definite active 
opposition. 

The second item is an act already passed as an amendment to 
Chapter one hundred and forty-nine, by adding four new sections 
following section forty-four. 

This act is entitled “An act requiring fair competition for bidders 
on the construction, reconstruction, alteration, remodeling or repair 
of certain public works by the Commonwealth or any political sub- 
division thereof.” 

This act was called to our attention by a member of the asso- 
ciation who had been affected by it, unexpectedly. It is applicable to 
contracts awarded by commissions and districts, as well as by other 
town and city officials. 

It applies to contracts of over $1,000 for public building con- 
struction, and one of the requirements is that sub-bidders shall file 
their bids with the awarding authority as well as with the general 
contractor two days before the date for general contract bids. Names 
of sub-bidders who filed bids shall be mailed on the date of receipt 
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to the general contractors bidding. No sub-bidder not on the list 
may be included in a general contractor’s bid. 

This is a lengthy act, giving in detail much of the procedure, in- 
cluding proposal forms, and should be studied carefully when specifica- 
tions are being prepared for contracts within its scope. 


Respectfully submitted, 


(signed) ARTHUR C. KiNG, Chairman 
SIDNEY S. ANTHONY 
THEODORE L. BRISTOL 
Mapison H. Gorr 
PuiLip J. Hotton, Jr. 
Percy R. SANDERS 
Epwarp L. Tracy 
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ANNUAL REPORT OF THE COMMITTEE ON RECIPROCAL 
RELATIONS WITH THE INSTITUTION OF 
WATER ENGINEERS 
September 19, 1944 


To the New England Water Works Association: Continuation of 
the war in Europe has of necessity limited the activities of your 
Committee on Reciprocal Relations with the Institution of Water 
Engineers of England. 

We have continued as in past years to correspond with Mr. Gour- 
ley of a similar committee of the Institution of Water Engineers, 
and Mr. Cronin, Chief Engineer of the London Metropolitan Water 
Board. It will be of interest to you that Mr. Gourley has been made 
an honorary member of the Institution of Water Engineers, and that 
Mr. Cronin has been made a Commander of the British Empire, an 
honor bestowed by the Crown. It has been previously called to 
your attention that one of our English members, William Paterson, 
was knighted last New Year’s. It is gratifying to know that the value 
of the water works profession is recognized in England. 

With the approach of the collapse of Germany and the return 
of more normal conditions in both the United States and England, we 
believe that during the coming year more active relations with the 
Institution should be established. The last Reciprocal Paper was 
sent to us in 1941 by Mr. John Bowman, Past President of the Insti- 
tution. Except for two papers presented in 1931, no paper from 
members of our Association has been sent to the Institution. It is 
high time that the New England Water Works Association take steps 
to remedy this situation. 

We recommend that the Executive Committee select some mem- 
ber of this Association to prepare and transmit during the coming 
year to the Institution of Water Engineers a worthy paper upon 
some phase of water works practice in United States. 


Respectfully submitted, 


(signed) E. SHERMAN CHASE, Chairman 
LELAND G. CARLTON 
Percy A. SHAW 
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REPORT OF COMMITTEE ON WAR TIME ACTIVITIES 
September 1, 1944 


To the New England Water Works Association: Your Committee 
on War Time Activities works in conjunction with a similar com- 
mittee of the American Water Works Association and included the 
late Samuel M. Ellsworth of Boston, representing the New England 
Water Works Association. 

The committee work was almost entirely conducted by mail with 
the exception of one meeting in Washington on December 2, 1943 
when a group of water works operators and engineers from widely 
scattered sections of the country were called in consultation with the 
War Production Board to discuss manpower problems among water 
utilities, a question that at that time was becoming extremely acute. 

Later, in the early Summer of this year, however, changing re- 
quirements of the military largely removed the problems of loss of 
personnel to Selective Service. 

It appeared from discussions early in the meeting of December 
2, 1943, that labor turnover involving loss of personnel to competing 
war industry had in the past constituted an even graver problem 
to water utilities than loss of personnel to the armed services. There 
are many influencing factors here such as intensity of war activity, 
type of labor market, unionization, civil service, and manpower 
freezes, most of which define the problem of each utility as a local 
one. Greater stabilization in the field of labor relations apparently 
is in prospect for the future, and it is believed that the critical stage 
insofar as the effect upon water utility organizations is concerned 
is past. 

The complete report of the Task Committee will be submitted 
to the Secretary for inclusion in the records of the Association. 

The Office of War Utilities of WPB frequently during the past 
year submitted to members of this Task Committee proposed revi- 
sions of Utility Order U-1 and Priorities Regulations affecting water 
utilities. This practice was instrumental in making these regulations 
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more palatable to utility operators and brought the WPB and water 
utilities closer together in their points of view. Each group became 
aware of the problems of the other and close codperation was achieved. 

The Committee also codperated with the Committee on Water 
and Sewage Works Development of AWWA in disseminating infor- 
mation to all members on the “Blue Print Now” plan. 

Much literature was distributed to members, speakers, were 
arranged for and we feel that the idea is well planted in the minds of 
all members of this Association, so that when the need arises for 
jobs, they are and will be ready on short notice, jobs that have an 
economic justification, creating new wealth at a reasonable expenditure 
of local funds. 

There is no need for the inhabitants of Augusta, Maine, for ex- 
ample, to help pay for a water treatment plant in New Mexico, nor 
should the taxpayers of New Mexico bear the entire cost of harbor 
improvements in Boston. The cost of post-war public works of all 
types should be properly allocated over the area which will be bene- 
fited, a water supply to the community involved, secondary highways 
to the state, flood control works to the river valley, probably in more 
than one state, and major navigational improvements to the nation as 
a whole. 

Several bulletins were issued to the membership informing them 
of the most recent developments in the matter of priorities and con- 
trolled materials, and the subject of surplus materials has been closely 
followed by the Committee. 

The release from inventories of copper water service tubing and 
the permission to manufacture bronze case meters earlier this year 
were made possible by the representations made to WPB by the mem- 
bers of the Joint committee through Harry Jordan, Secretary of the 
American Water Works Association. 

It was considered earlier in the year that conditions apparent 
then and in the near future made it unnecessary to issue bulletins as 
frequently as in the past. The materials and manpower situation 
has been stabilized now to the point where changes in regulations 
are likely to be of a minor nature and completely and thoroughly ex- 
plained by the Office of War Utilities in a letter accompanying each 
revision. 


Respectfully submitted, 
(signed) S. ANTHONY 
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ANNUAL REPORT OF THE COMMITTEE ON LIBRARY 
September 19, 1944 


To the New England Water Works Association: The use of the 
library by the members of the Association has continued to be slight 
during the past year. No new books have been purchased, but the 
receipt of many current technical periodicals has continued as in the 
past. 

Bound volumes of the JouRNAL of the New England Water 
Works Association, of the Journal of the American Water Works 
Association, and of the Transactions of the Institution of Water 
Engineers are kept in the permanent files. Other periodicals are re- 
tained only for the current and immediately preceding year. Mem- 
bers desiring to fill in gaps in their files should communicate with the 
Secretary’s office if they desire to obtain copies of periodicals which 
would otherwise be discarded by our library. Requests for back 
numbers will be filled where possible in order of receipt of request. 

Each year there accumulates a substantial number of extra copies 
of the JouRNAL of this Association. The price of single copies has 
been $1.25 for many years. In order to stimulate the sale of back 
numbers and to reduce the need for storage space, we recommend that 
the Executive Committee give consideration to cutting the price of 
spare copies of the JOURNAL over two years old to fifty cents to mem- 
bers of the Association, retaining, however, the price of $1.25 to 
non-members. 

Respectfully submitted, 


(signed) E. SHERMAN CHASE, Chairman 
Francis A. KINGSBURY 
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OBITUARY 


HENRY T. GIDLEY 


Henry T. Gidley, an esteemed citizen of Fairhaven and one active 
in its civic life, died suddenly March 3, 1944. 

Mr. Gidley came to Fairhaven in 1913 as Superintendent of the 
Fairhaven Water Company, assuming the added position of Treasurer 
in 1926. Mr. Gidley was ‘a birthright member of the Society of 
Friends, of sturdy New England heritage and typified in his life the 
best tradition of the Quaker stock of old Dartmouth. 

He brought to his official position with the Water Company an 
engineering education and experience most useful to the Corporation 
and gave to it continuously a service skillful, conscientious and dili- 
gent. No jar or discord disturbed the genial relations with his 
associates. 

He was quiet and unassuming in manner, of cheerful disposition, 
unquestioned integrity, a careful student of public interests, and ever 
ready to assume his share of civic duty. His life was an example of 
the dignified public spirited citizen who discharges the duties of his 
office with fidelity and efficiency. 


THomas W. TRIPP 
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HERSEY WATER METERS 


have held their preeminent position in the water works field for more than half a century. This 
is a statement of fact, not wishful thinking. To attain...and maintain... this position all these 
years, basic fundamentals were, and still are, necessary. 

1. RIGHT DESIGN 

2. BEST QUALITY OF MATERIALS 

3. SKILLED WORKMANSHIP 
Whenever a metering job calls for the best in performance, dependability, and low main- 
tenance cost, Hersey water meters are invariably selected by water works officials. 


HERSEY MANUFACTURING COMPANY 
SOUTH BOSTON, MASS. 


BRANCH OFFICES: 
MEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA — DALLAS — CHICAGO — SAN FRANCISCO — LOS ANGELES 


ADVERTISEMENTS ¥ 


Half a Century of Progress 


It’s over a half a century—fifty-four years to be exact— 


since the day the HEFFERNAN Press made its feeble 


start. That each year since then has shown an increase 
in the volume of business over the previous year should 


prove that we have kept pace with the times. 


The Heffernan Press 


150 Fremont Street 
WORCESTER. MASSACHUSETTS 


Printers to 
Tue JouRNAL OF THE New EncLAND WATER WorkKS ASSOCIATION 
and other good publications. 
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ADVERTISEMENTS, 


but Present Government 
Regulations Limit Use 
to Small Meters 


War Production Board Limitation 
Order L-154 has been amended to per- 
mit the allocation of a limited amount 
of copper to the manufacture of bronze 
cases for water meters. Bronze will be 
used for Worthington-Gamon meter 
cases in 9” to 1” sizes only... 
“Watch Dog” Quality B 
Experience, Largest Research Facilities 
The oldest water meter manufacturer, 
Worthington has constantly improved 
its broad line, to minimize mainte- 
nance, and at the same time measure 


d onl 


WATER METERS: 


AAAAN 


WORTHINGTON-GAMON METER COMPANY 
282-296 South Street, Newark, New Jersey 


WORTHINGTON PUMP 


Power Plant Equipment ® Turbines & Turbine-Generator Sets * Con- 
waren densers, Heaters, Ejectors Water Puri ion Equip 


/ Stationary and Portable Comp 
ating Equipment PowerT issi 
Y Machinery, Equipment for Mines ® Locomotive Feedwater Heaters 


* Welding Positioning Equipment © Liquid Meters 


ever smaller quantities dependably, ac- 

curately. 

The Most Extensive Nation-Wide Service 
Another reason why Worthington- 

Gamon Meters have been specified in 

the largest U. S. contracts: 24 district 

offices in 24 leading cities. 


* * 


“Watch Dog“ models . .. made in standard ca- 
pacities from 20 GPM up; frostproof or split 
case in household sizes. All parts interchange- 
able with your present meters of our manu- 
facture. Write for Bulletin. 


= 


Subsidiary of 
AND MACHINERY CORPORATION 


t © Pumps, 


* Air-Conditioning & Refriger- 
Equi t © Construction 
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. Clomping Wheel 


. Flow Regulating : ~~ 


. Special Inlet and 
. Crossorms with 

. Lubricated Plug 
. Colibroted Flow 

. Gloss Cleaner 

. Colibration Morkers NEPTUNE No. 18B TEST BENCH 


. Halfway Morkers 
. Gauge Glasses 


Woter Inlet Valve 
Tray for Unused 
Fittings 


Volves 
Adj. Supporting 
Platform (inside) 
Support Toble / a 


Outlet Fittings 
Bushings 
Valves 


Indicotor 


Rearivexoat NEPTUNE Test Benches have been brought well 


NEPTUNE within the means of any Water Department. 


TEST BENCHES The bench, the tanks, the rate of flow indicator 


and the controls have been made of the highest 
quality material available, and yet have been kept 
simple and inexpensive in design. Everything for 
easy, accurate and rapid testing of meters has 
been incorporated. 

@ Their value is proved by the results obtained 


by the great number already placed in service. 
A SIZE FOR EVERY REQUIREMENT 


TABLE SHOWING NUMBER OF BENCH WITH SIZE AND NUMBER 
OF METERS FOR WHICH TEST FITTINGS ARE PROVIDED 
Bench Capacity of Bench in number of Meters 


No. | % % | yr | 2 
15 2 2 1 1 1 
16 4 4 4 4 3 ° 0 
16B 4 4 4 4 5 2 2 
6 5 6 5 
178 6 6 5 6 5 3 3 
18 8 8 7 
18B 8 8 7 7 r4 5 4 
19 10 10 9 9 8 0 0 
| 10 10 9 9 8 6 5 


NEPTUNE METER COMPANY © 50 West 50th Street « New York 20, N. Y. 
Branch Otfices in CHICAGO. SAN FRANCISCO, LOS ANGELES. PORTLAND. ORE.. 
DENVER. DALLAS. KANSAS CITY, LOUISVILLE. ATLANTA. BOSTON. 

Neptune Meters. Ltd.. Long Branch. Opt., Cancdo 


£10) 
3 
5. 
6. 
10) 
12 
12 
13 
14 
4 
RAPID HANDLING 
a EASE OF 
(will handle all sizes up 
to 2 Inches) | 
ACCURACY 
—of flow contro! | 
: 
—of measured quentity 
—of register readings 


ADVERTISEMENTS, 


Attention Mr. Water Works Superintendent ! ! 
CEMENT LINED SERVICE PIPE:— 


Resists Corrosion 
Has proven practical for nearly three-quarters of a century A 


Immediate d.‘ivery can be made to waterworks on 
both wrought iron and steel, black or galvanized. 


“SPECIFY EUREKA PIPE" 


EUREKA PIPE COMPANY, Inc. 


Manufacturers of CENTRIFUGAL CEMENT LINED PIPE and 
LEAD AND TIN LINED FITTINGS 
591-593 WASHINGTON ST. TEL. 3-9550 LYNN, MAss. 


Health and Protection First 


Water delivered through dirty pipes 
may be a MENACE. 
-Incrusted water pipes mean inefficiency 
and loss of Fire Protection. 
We Guarantee the Results of Our 
Method of Cleaning. 


WRITE US. 
National Water Main Cleaning Co. ' 
30 Church Street New York City ‘ 


New England Representative: 
J. B. CONNERS 
115 Peterboro Street, Boston 15, Mass. 


Cement Lined Service Pipe PIERCE- PERRY CO. 
Cement lined pipe has eliminated Wholesalers of é 


corrosion and metal contamination Wesks 
for 60 years Byers Wrought Iron Pipe. 

Youngstown Steel Pipe. 

Write for Literature Valve and Service Boxes. 


Cement Lined Pipe Co. 236 Congress St., Boston, Mass. 
Telephone, Hancock 7817-7818 


Lynn, Mass. 
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ADVERTISEMENTS, 


The above views of Ludlow Valve installations in the municipal 
water works at West University Place, Texas, illustrate a well- 


laid foundation for public approval. 


Now, when we can look forward confidently to the increased 
relaxing of restrictions, is the time to make definite plans for 
needed improvements and additions to water systems. Ludlow 
Valves and Hydrants—long-lived, dependable—pay off in satis- 
faction and security—dividends worth getting for your com- 


munity. w-l 


Ledlew th Catalogs sent on request. 
And we'll be glad at any 
ite, Can bo inthe ‘Hime aid you in plan- 
the ning water supply instal- 
LUDLOW VALVES and HYDRANTS lations. No obligation. 


VALV 


MFG-CO-INC:-TROY-N 
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ADVERTISEMENTS. 


YDRO-TITE 


AND DRY BRAIDED FIBREX 


HYDRO-TITE self-caulking 
sulphur base jointing compound used to 
joint bell and spigot cast iron water mains 
and soil pipe. It comes in powder form 
which insures uniformity and quick melt- 
ing. 
When poured into a joint, HYDRO-TITE 
immediately solidifies upon contact with 
the metal and bonds to both the surfaces 
of the bell and the spigot for the entire 
depth of the joint. It requires no caulking 
and after pouring a joint, water pressure 
may be immediately applied. 


HYDRO-TITE is easy to use, no 
skill being required to make joints that 


are tight from the start. Joints made with 
A DEPENDABLE SELF-CAULK- HYDRO-TITE will stand any pressure the 


ING JOINT COMPOUND FOR 
CAST IRON BELL AND SPIGOT 
WATER MAINS 


pipe will stand. 


DRY BRAIDED FIBREX 


USED LIKE BRAIDED JUTE 
WILL NOT BREED BACTERIA 


A SANITARY Packing used in jointing bell 
and spigot pipe for water, sewer mains and soil 
pipe. 


FIBREX was designed for use with Hydro-Tite 
and other self-caulking compounds, but is entirely 
suitable also for joints made with lead, and for 
Sani-Tite and other asphalt sewer joint compounds. 


Thousands of pounds of Fibrex are already in 
service on water lines throughout the country. 60 Lb. Reels 


HYDRAULIC DEVELOPMENT CORPORATION 


Main Sales Office: 50 CHURCH STREET, NEW YORK, N. Y. 
Works: WEST MEDFORD STATION, BOSTON, MASS. 
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ADVERTISEMENTS, 


Methuen booster station able to move daily quota of 4% million 
gallons with three Fairbanks-Morse centrifugals. 


EXACTLY THE RIGHT PUMP 


There are no adjustments on 
a pump. It is designed and built 
to do one job. At this job it will 
work efficiently, and at any 
other it will not. 

Fairbanks-Morse builds with 
the best of materials, workman- 
ship and engineering research. 
The result is a line of uniformly 
good pumps. In addition, Fair- 


ER SYSTEMS 
WASHERS-IRONER 


ELECTRICAL MACHINERY FARM EQUIPMENT 
FAIRBANKS SCALES | 
RAILROAD EQUIPMENT | AIR CONDIT 


STOKERS 


banks-Morse takes the utmost 
care to see that exactly the right 
pump is chosen for each job. 


A Fairbanks-Morse engineer is 
on call to help you solve your 
pumping problems. Write Fair- 
banks, Morse & Co., 178 At- 
lantic Avenue, Boston 10, Mas- 
sachusetts. 
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CHECK THESE a IMPORTANT ADVANTAGES 


V/ Low cost: Produced by modern facilities 
in sizes 2” to 24”. Flange, bell and spigot or saddle 
type mounting, easily installed in any position. 
Complete in itself .. . no extras to buy. 


V Accurate: Within 2% over wide range 
of flow. Straightening vanes correct spiral flow. 


inet READING: Flow-driven, the count- 
et registers how in gallons directly, without clocks 
or electricity. 


V Venturi DESIGN: Provides more uniform 
velocity distribution at propeller, resulting in in- 
creased accuracy and range, plus ample power to 
drive auxiliary units. 


QUALITY: Precision-made 
with excellence of workmanship and design gained 
in over 50 years of fine instrument making. 


Write for Bulletin 350. Address Builders- 
Providence, Inc., (division of Builders Jron 
Foundry), 9 Codding Steet, Providence 1,R. I. 


“BLUE PRINT NOW" 
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KENNEDY A.W.W.A. Standard 
Water Gate Valves exceed 
Association requirements of 
strength and refinements of de- 
sign several particulars. 
These superiorities . . . des- 
cribed in detail in the Kennedy 
Catalog . . . explain the wide 
use of Kennedy water gates in 
municipal pumping stations all 
over the country, and their effi- 
cient, economical service and 
long, trouble-free life. 


Kennedy water gates are avail- 
able in all sizes up to 60 in., 
with every type of pipe connec- 
tion, and for any method of 
operation. Write for the Ken- 
nedy Catalog giving complete 
specifications, dimensions, lists, 
and also recommendations for 
accessories. This catalog also 
describes Kennedy Standard and 
Safetop Fire Hydrants. 


THE KENNEDY VALVE MFG. CO. 


ELMIRA, N. Y. 


KENNEDY 
A. WATER GATE VALVES 
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ADVERTISEMENTS. 


DT 
Valves and Hydrants 


Distinctive Features of the EDDY Valves 


are three parts are moved by the Stem—the 
ball and the two gates. Each gate is hung 
from one of the trunnions on the ball. A convex 
surface at the base of each trunnion fits a concave 
surface on the back of the gate. This allows the 
gates to adjust themselves properly to their seats. 

The gates, being free to revolve on the 
trunnions, do not always seat in the same position. 
Gates are center bearing and adjustable. They 
are forced to their seats with equal pressure at all 
points. There are two hooks on the ball on sizes 
4-inch and larger, which loosely engage with the 
gates. 


Distinctive Features of Our New Swivel 
Top Hydrants 


Nisan new hydrant has all the advantages of the 
popular EDDY fire hydrant, plus several addi- 
tional features. . . . Nozzles are in a_ short 
flanged section of the standpipe, which may be un- 
bolted and turned to different positions. . 

Should the standpipe be broken, only the “cast. 
ing below the swivel head need be replaced. 


‘ To raise the hydrant to conform to a 
new grading, simply insert a flanged extension 
piece below the swivelhead. No digging. To 
add a steamer nozzle at any time, it is only 
necessary to replace the swivel head with one 
having a steamer nozzle. 


Besides valves and hydrants to meet the most 
exacting demands of waterworks service, the 
complete EDDY Line includes: valves for 
sewage disposal works; valves for steam, gas 
and oil; check valves, foot valves, plug valves, 
shear gates, indicator posts, etc. EDDY valves 
are made in three classes: Iron Body Bronze 
Mounted, All Bronze, and All Iron Valves. 


Eddy Valve Co. 


WATERFORD NEW YORK 
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\ \ HEN LAYING WATER MAINS TODAY .. . 


Remember that joints caulked with lead are soft 
and flexible . . . take up normal pipe movement 
without leakage . . . stay tighter longer. 

Remember, too, that there is no current shortage 
of lead . . . no ruling which prohibits the use of lead 
for caulking purposes. 

We furnish lead either in ingot form for cast 
joints or as lead wool for cold caulking. Both carry 
the Lead Industries Association Seal of Approval— 
a guarantee of their purity. 


National- Boston Lead Company 


900 ALBANY STREET BOSTON, MASS. 
INGOT LEAD — LEAD WOOL — _ LEAD PIPE 
SOLDER on WHITE LEAD — RED LEAD 


IN SPEEDING THE JOB 
and Keeping Laying and 
oa Keeping Maintenance Costs Down 


© Fast sealing of initial leakage @ Perma- 
nently tight joints with far above average 
resistance to mechanical and_ thermal 
shock @ Ingot form, with important ad- 
vantages in ease of nandling and immunity 
to moisture and to chemical composition 
change © Sound long range economy ®& 
You'll get all these in 


For Jointing Bell & Spigot Water Main 
For more information, write 
THE ATLAS MINERAL PRODUCTS CO. of PA. 
Mertztown - Pennsylvania 
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ADVERTISEMENTS, 


THE A. P. SMITH MFG. CO., 
East Orange, New Jersey 
Manufacturers of high-grade 
pecialti 
with water and gas depart- 
ment work, consisting of— 
Machines for inserting valves 
under pressure, and for mak- 
ing large right angle con- 
nections to mains under 
pressure, and for inserting 
house service connections 
under pressure. 
Also makers of— 
Pipe Cutting Machines, each 
size being adjustable for use 
on three different sizes of 
pipe. 
High-grade water works sup- 
plies, such as Hydrants, 
Valves, Meters, Corporation 
Cocks, etc. 
We also make a new type 
of hydrant which has a 
breakable joint at the ground 
tine which when struck with an impediment will 
break at a specified point and only a coupling 
bas to be used to repair the hydrant, which will 
be pack in service in twenty (20) minutes. 
“HYDRANT WITH BREAKABLE COUPLING” 


‘WATER WORKS 
SPECIALTIES & SUPPLIES 


THE AP SMITH MFG.CO. OrangeNJ 


METER BOX 
COVERS 


Ford Meter Box 
Covers are made in 
a variety of types 
and sizes for all 
aint Doubl 


lid covers have air- 

space insulati and sloping skirts 

which cut down heat loss to a 

minimum. Single lid 

covers have over- 

lapping or inset lids 

and are made in 

several depths and 

lid sizes. All Ford 

Covers -have .the 

Lifter Worm Lock and are made to 
ive a lifetime of satisfaction. 
rite for our catalog of better 

equipment for water meier setting 

and testing. 


FORD Box co. 


WABASH, IND. 


DONALDSON IRON CO. 


MANUFACTURERS 


Special Castings for Water and Gas 
Also Flange Pipe and Fittings 


EMMAUS, LEHIGH COUNTY, PA. 
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1945 


E are fighting that the Spirit of 

Christmas may rule the world, 
and that each Happy New Year may 
be happier than the last. As we 
enter the 76th year of our business 
existence, we feel younger, stronger, 
and more confident of our own and 
our country’s future prosperity than 
ever before. 


Our seventy-five years of prog- 
ress have been possible because our 
own efforts have been backed by the 
loyalty of our customers and the 
cooperation of our employees. With- 
out that loyalty and cooperation we 
could never have accomplished our 
record of 1944, we could never have 
won the coveted Army-Navy “E”. 


So let's join in a toast to the in- 
separable future success of all three 
of us; and to the continued Free 
Enterprise and Free Opportunity 
which make our success possible. 


COPPER - BRASS - LEAD - IRON 


WATER WORKS PRODUCTS 
HAYS MANUFACTURING CO., ERIE, PA. 


: 

4 

3 

3 


ADVERTISEMENTS. 


Water Needed for 6,000 New Homes! 


6 
One of the record-break- 
: ing Morris Pumps installed 
in the Wilmington Plant. 


This new pumping plant 
is an important step in 
enabling Wilmington to 
compete with other south- 
ern cities for new industry. 


MORRIS 
PUMPS 


Make a Record at Wilmington, N. C. 


During the war boom the population of Wilmington, N. C., 
soared from 33,407 to over 100,000, and over 6,000 new housing 
units were constructed. The water supply became a problem even 
before the peak population was reached. 

A new pumping plant was built and equipped with two Morris 
Pumps, one of 5-mgd capacity and one of 3-mgd capacity, pump- 
ing against a 200 ft: head. This installation, on December 16, 
1943, during an unusually severe freeze, pumped over 6,200,000 
gallons of water in 24 hours, to set a new pumpage record. 

Proof again that when you install Morris Pumps you obtain: 

1. Rugged construction with design stresses held low for smooth, 
reliable and trouble-free operation. 

2. High efficiencies for maximum economy under continuous 
operation. 

3. Quietness of operation. 

4. Trim, workmanlike appearance which harmonizes with up-to- 
date plant design. 


If you contemplate changes or additions to your water plant, ask for informa- 
tion now about Morris Pumps to fit your particular needs. More than 
three-quarters of a century of pump building experience stands behind every 
Morris Pump. 


MORRIS MACHINE WORKS 
Baldwinsville, N. Y. 
Branch Offices in Principal Cities 


CENTRIFUGAL PUMPS 


xviii 
i 


ADVERTISEMENTS, xix 


Replacing Old Pumps with New 
Pays Big Dividends 


Many a New England Water Works is operating a pump which, even though 
not very old, is actually “eating its head off” in power bills. 


Consider a typical case: 


Rate of pumping—3 MGD Current cost—2¢ kw/hr. 
Pumping head—231 ft. 5000 hrs. per year operation 
Assumed motor efficiency—88% 


Your Old Pump A New 1944 De Laval 


Pump Efficiency 72% 83% 
B. H. P. 170 147 
Electric H. P. 193 167 


Power saved—19.4 kw. at 2¢ rate—38.8 cents/hour 
Annual saving—5000 hrs. x .388 equals $1,940.00 


A new 1944 DE LAVAL HEAVY DUTY WATER WORKS PUMP, with 
150 hp. driving motor and reduced voltage starter, can be supplied for the 
sum of $2,448.00. 


PERCENTAGE RETURN ON NEW EQUIPMENT = 79 1/3% 
TIME REQUIRED TO REPAY FIRST COST — 15 MOS. 
ANNUAL SAVING, after liquidation of investment — $1,940.00 


In many instances the cost can be reduced if your present motor is satis- 
factory. In such cases the return is much greater. 


May we work out the details of your own particular installation? No obli- 
gation, of course. 


TURBINE EQUIPMENT COMPANY 
of NEW ENGLAND 
80 FEDERAL STREET _ Phone: Liberty 5993 - 5994 | BOSTON, MASS. 


New England Representatives for 


DE LAVAL STEAM TURBINE CO., Trenton 2, New Jersey 
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Protect them by 
Secondary Chlorination 


@ Your chlorinating equipment may be fully adequate to deliver a 
thoroughly safe water from your treatment plant. That open distri- 
bution reservoir on the hill, however, is a possible point of recon- 
tamination. 

Many cities are taking safety-plus precautions by providing secon- 
dary chlorination at the outflows of distribution reservoirs, floating 
reservoirs and finished water storage basins. Such secondary chlori- 
nation helps to maintain a free chlorine residual throughout the 
distribution mains. 

The wide operating range and protection against flow reversal, 
that is required for this type of service, is furnished by W&T auto- 
matic-proportioning Chlorinators. 

If there is such a “blank spot” in the protection of your water 
system, W&T engineers will recommend, without obligation, the 
most practical way to overcome it. 


“The Only Safe Water is a Sterilized Water” 
SA-172S 


‘‘VISIBLE VACUUM"’ 
CHLORINATOR FOR AUTO- 
MATIC PROPORTIONING 
OF CHLORINE TO THE 
FLOW OF WATER 
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EDSON 
PUMPS and ACCESSORIES 
Hand Pumps - Power Pumps 
Truck or Trailer Mounted 
Edson Special Suction Hose 
Red Seal Diaphragms 
Edson Bronze Hydrant Pump 
Strainers, Adapters, etc. 
Distributors for 
Pollard Pipe Line Equipment 
Electric Pipe Thawers 


Universal Pipe Locator 


THE EDSON CORPORATION 


49 D Street, Tei. south Boston 3041 South Boston 
New York: 142 Ashland Place, Brooklyn 


| Warren Foundry & Pipe Corp. 


Warren Pipe Co. of Mass., Inc. 


SALES OFFICES 


11 BROADWAY, NEW YORK 
75 FEDERAL STREET, BOSTON, MASS. 


Manufacturers of 


CAST IRON PIPE 


Flanged Pipe Flexible Joint Pipe 
Bell and Spigot Pipe 
Special Castings Short Body B. & S. Specials 


Warren (W) Spun Centrifugally Cast Iron Pipe 


WORKS: PHILLIPSBURG, N. J. and EVERETT, MASS. 
Large Stock Enables Us to Make Prompt Shipments 


| 
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For an Extremely Smooth Pipe Interior 
SPECIFY 


SPUN BITUMASTIC LINING 


This Will Assure You of 


NO LOSS IN CAPACITY 
NO TUBERCULATION OR INCRUSTATION 
NO EFFECT ON WATER QUALITY 


Recent Repeat Flow Test Shows High 
Williams Hazen Coefficient Unchanged After 
EIGHT YEARS 


Wailes Dove-Hermiston Corporation 


General Offices: Westfield, N. J. 
New York District Office: 17 Battery Place, N. Y. C. 


Get Full Service 
From Old Mains 


‘, The most practical way to meet 
today’s overload demand is 
to clean clogged water mains. 
FLEXIBLE Underground Pipe- 
Cleaning Co., specializes in such 
jobs—any size—2” to 72”. 


RAY BAHR 


New England Representative 
4 Greenway, Hamden, Conn. 


Pipe Founders Sales Corporation 
CAST IRON PIPE AND FITTINGS 
FOR 
Water, Steam, Gas and Culverts 
Special Flanged and Bell and Spigot Castings 
Lyncast Iron Chemical Castings 


Office: 6 Beacon Street, Boston Warehouse and Yard: East Cambridge, Mass. 
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1879 —-R OS S— 1879 


AUTOMATIC VALVES 


Controls elevation 
of water 
in 
tanks, basins 
and 
reservoirs 


ALTITUDE VALVE 


1. Single Acting 
2. Double Acting 


Maintains 
desired discharge 
pressure 
regardless 
of change 
in 
rate of flow 


REDUCING VALVE 

Regulates pressures in gravity and pump 
systems; between reservoirs and zones of 
different pressures, etc. 


Maintains 
levels in tank, 
reservoir 
or basin 


1. As direct 
acting 


2. Pilot oper- 
ated and with 
float traveling 
between two 
stops, for upper 
and lower limit 
of water eleva- 
tion. 


FLOAT VALVE 


A self contained 
unit, with 
three or more 
automatic 
controls 


COMBINATION VALVE 


Combination automatic control both di- 
rections through the valve. 


Maintains 
safe operating 
pressures 
for 
conduits, 
distribution and 
pump 
discharge 


Electric 
remote control— 
solenoid or 
motor 
can be 
furnished 


REMOTE CONTROL VALVE 


Adapted for use as primary or second- 
ary control on any of the hydraulically 
controlled or operated valves. 


ROSS VALVE MFG. CO., INC. Box 592 TROY,N. Y. 
“BLUEPRINT NOW!” 
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Joint 
Strongest Point 
FIG. 21 


RED HED RECESSED 
COUPLINGS, TEES AND ELBOWS 


THOROUGHLY PROTECT THE PIPE 


DETERIORATION 


THREADS FROM 
AND BREAKAGE. 


FEMALE ENDS MACHINED CLOSELY 


TO FIT PIPE 


RED HED MFG. CO. 


Manufacturers of 


RED HED Brass Goods for Water Works 


368 Congress Street Boston, Mass. 
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ADVERTISEMENTS. XXV 


No baby formula was ever mixed with the 

exactness (100%+ 114%) that thousands of %Pro- 

portioneers% Chem-O-Feeders are regularly feeding 

alum, soda ash, hypochlorite and other chemicals for 
municipal and private water supplies. 

It is easy to be precise with the Heavy Duty Chem- 
O-Feeder, youngest member cf %Proportioneers% family. 
By simply turning.the feed selection knob you can ad- 
just the feeding rate while the pump is in operation. 
With the transparent ‘‘See-Thru”’ plastic head, you can 
observe the movement of the valves and the steady flow 
of the liquid. 


For information on accurate chemical feeding write 
for Bulletin SAN 2. 


©%Proportioneers™ Heavy Duty 
Chem.O-Feeder for all chemical 
feeding upto7g.p.h. and 100 p.s.i.g. 


ae 
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In a Gate Valve, too, “it’s what is inside that counts.” 


THERE HAS NEVER BEEN DEVELOPED AN 

EFFECTIVE SUBSTITUTE FOR GOOD MA- 

TERIAL AND WORKMANSHIP BACKED BY 
SOUND DESIGN 


Ask the man who uses RENSSELAER” 
RENSSELAER VALVE CO., Troy, N. Y. 
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GRAVER 
WATER CONDITIONING EQUIPMENT 
DESIGNED - BUILT - INSTALLED 


to meet the most exacting requirements 


Hot Process Water Softeners - Zeolite Water Softeners 
Iron Removal Filters - Oil Removal Filters 
Taste and Odor Removal Filters 
Water Filters - Reactivators 
Chemical Mixing and Proportioning Equipment 


Our engineers will gladly work with you or your consulting 
engineer and submit recommendations and _ estimates. 


EASTERN REPRESENTATIVES: 


Edw. H. Aldworth Ryan Power Equipment Co. 
424 Madison Ave., New York 17, N. Y. 39 Niagara St., Buffalo, New York 


GRAVER TANK & MFG. CO..[NC. 
4809-79 Tod Avenue, 
EAST CHICAGO, INDIANA 


COWDITWORNe NEW YORK CHICAGO TULSA 


CATASAUQUA, PA. 


ATTENTION 


Immediately Available, Lot of New Cast Iron Bell & Spigott Water Pipe; 
Also Lot of Miscellaneous New Pipe Fittings 4” to 16” — Elbow: 45°. 


44 Pieces 4” x 16’ 35 Pieces i eg 9 Pieces 12” x 16’ 
1 Piece 4” x 12’ 6 Pieces 10” x 16’ 15 Pieces 12" eit 
1 Piece 4”x 6’ 8 Pieces 10” x 12’ 5 Pieces 16” x 12’ 


Lots of short Pieces 4” to 12” diameter and 26” to 6’3” long. Complete Permutit 
Water Filtering System of 6 horizontal tanks 8’ x 10’6” diameter with all fittings 
in original operating position. Lots of miscellaneous tanks for all purposes. 


HEGGIE IRON AND METAL COMPANY 


194 Freeport Street Tel. GENEVA 3142 Dorchester, Mass. 
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XXViii ADVERTISEMENTS. 


AN IMPORTANT PACKAGE 
TO WRAP-UP NOW! 


Getting many of the boys back 
home for Christmas this year is 
out of the question, but it won’t 
be long before demobilization 
gets underway. Our ‘‘Welcome 
Home” will be hollow indeed if 
we have no jobs to offer. That new 
construction and replacement 
work that has been accumulating 
—have you got it all wrapped-up 
ready to let the contracts? Your 
BLUEPRINT NOW committee 
again urges you to settle the fi- 
nancing arrangements, the plans, 
and all the other details. 


SSTASLISHEOD IM 1803 


MANUPACTURERS. OF SAND spun 
CAST IN SAND MOLDS) AND W 
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ADVERTISEMENTS. 


AIR CONDITIONING EQUIPMENT. 


AIR COMPRESSORS. 


ASBESTOS CEMENT PIPE. 
Johns-Manville ..... 


BRASS GOODS. 
(See also Pipe, Brass.) 
Cement Lined Pipe Co. 


CALKING MACHINERY AND TOOLS. 
Bite. Co., The A. 


CHEMICAL FEED APPARATUS. 
Builders-Providence, Inc. 


% Proportioneers, Inc. % .......... 


CLAMPS, RIVER. 
Dresser Mfg. Co. ...............- 


CLEANING WATER MAINS. 
Flexible Sewer Rod Equipment Co. 
National Water Main Cleaning Co. 


COCKS, CURB AND CORPORATION. 


CONCRETE PIPE. (See Pipe, Concrete.) 
CONDENSERS. 


CONTRACTORS’ EQUIPMENT. 
Morris Machine Works ............. 


CONSTRUCTION EQUIPMENT. 


CONSTRUCTION AIR TOOLS. 


CONTRACTORS. 
National Water Main Cleaning Co. 
Reppucci, C. & Sons, Inc. ....... 


COUPLINGS, FLEXIBLE PIPE. 
Dresser Mfg. Co. ...... 


CURB BOXES. 
Heys Mig: Co. ........ 


CLASSIFIED DIRECTORY OF ADVERTISEMENTS 


Worthington Pump and Machinery Corp. 


Wallace and Tiernan Co., Inc. ..... ya 


Wallace and Tiernan Co., Inc. ..... 


Worthington Pump and Machinery Corp 


Worthington Pump and Machinery Corp. 


Worthington Pump and Machinery Corp. 


Page 


Worthington Pump and Machinery Corp. vi 


Following front cove1 


CAST IRON PIPE. (See Pipe, Cast I-on.) 
CEMENT LINED PIPE. (See Pipe, Cement Lined.) 


Division of Builders Iron Foundry ............... xii 
Graver Tank & Mig. Co. .......:... il 


CHLORINATORS. 
Builders-Providence, Inc. 
Division of Builders Iron Foundry ......... ... xii 


XX1X 
x vi 
.. Following front cover 


ADVERTISEMENTS, 


CLASSIFIED DIRECTORY OF ADVERTISEMENTS (Continued) 


Page 


DIAPHRAGMS, PUMP. 


ENGINEERS. 


ENGINES. (See Pumps and Pumping Engines.) 
EQUIPMENT. (See Contractors’ Equipment.) 
ERECTORS, WATER WORES AND POWER MACHINERY. 


FEED WATER FILTERS. 
FEED WATER HEATERS. 
Worthington Pump and Machinery Corp. ............ vi 
FILTRATION PLANT EQUIPMENT. aa 
Builders-Providence, Inc. 
Division of Builders Iron Foundry ......... xii 
FLEXIBLE JOINTS. B 
FLAP VALVES. 
FURNACES, ETC. 
GATE VALVES. (See Valves.) 
GUNITE 


HOSE, SUCTION AND CONDUCTION. 


FIRE. 
Kennedy Valve Mfg. Co. ......... ene xiii 
Ludlow Valve Co. ix 
Rensselaer Valve Co. .. X¥xvi 
Ross Valve Mfg. Co. .... Ke xxiii if 


HYDRANT PUMPS. 


INSTRUMENTS. (See Water Works Instruments.) 


LEAD. 


LEAD PIPE. (See Pipe, Lead.) 


LEAD WOOL. 
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ADVERTISEMENTS. 


LEAK FINDERS. 
Pitometer Co. 
Edson Corp., The 


METERS, WATER AND OIL. 

Builders-Providence, Inc. 
Division of Builders Iron Foundry 

Hersey Mfg. Co. . 
Neptune Meter Co. 
Pitometer Co. 
Pittsburgh Equitable Meter Co 
Worthington Pump and Machinery Corp. 


METER COUPLINGS. 
Ford Meter Box Co. 


METERS (VENTURI TYPE). 
Builders-Providence, Inc. 
Division of Builders Iron Foundry 


METER BOXES. 
Ford Meter Box Co. 


METER TESTERS. 
Ford Meter Box Co. 


OIL ENGINES, DIESEL. 
Fairbanks-Morse & Co. 
Worthington Pump and Machinery Corp. 


PIPE, BRASS. 
Pierce-Perry Co. 


PIPE, CAST IRON (AND FITTINGS). 
Builders-Providence, Inc. 
Division of Builders Iron Foundry 
Cast Iron Pipe Research Assn. 
Donaldson Iron Co. 
Pipe Founders Sales Corp. 
U. S. Cast Iron Pipe and Fesiog cover 
Warren Foundry and Pipe C : xxi 
Wood, R. D. Co. X¥Xviili 


PIPE, CEMENT LINED. 


Cement Line Pipe Co ae) 
Eureka Pipe Co., Inc. .... 


PIPE COATINGS AND LININGS. 
Barrett Division, The (Allied Chemical & Dye Corp.) Following front cover 


PIPE, CONCRETE. 

Lock Joint Pipe Co. . Facing front cover 
PIPE CUTTING MACHINES. 

Smith Mfg. Co., The A. 
PIPE JOINTING MATERIAL. 

Atlas Mineral Products Co. 


Hydraulic Development Co. . . x 
Leadite Co., The : j Back cover 


PIPE, LEAD. 
National-Boston Lead Co. 


PIPE LINING. 
Wailes Dove-Hermiston . xxii 


PIPE, TRANSITE. 
Johns-Manville Following front cover 


PIPE, WROUGHT IRON AND CCSSE. 
Pierce-Perry Co. 


PLUG VALVES. 
Eddy Valve Co. 
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ADVERTISEMENTS. 


CLASSIFIED DIRECTORY OF ADVERTISEMENTS (Continued) 


PITOMETERS. 
Pitometer Co. 


PORTABLE AIR COMPRESSORS. (See Air Compressors.) 


PRESSURE REGULATORS. 


PROVERS, WATER. 
Pittsburgh Equitable Meter Co. 


PUMPS AND PUMPING ENGINES. 
Edson Corp., Th 
Fairbanks-Morse 
Morris Machine Works 
Ross Valve Mfg. Co. 
Turbine Equipment Co. 
Wood, R. D. Co. 
Worthington Pump and Machinery Corp. 


RATE CONTROLLERS, AND GAUGES. 
Builders-Providence, Inc. 
Division of Builders Iron Foundry 


SHEAR GATES. 
Eddy Valve Co. 


SLEEVES, PIPE LINE REPAIR. 
Dresser Mfg. Co. 


SLEEVES, RIVER. 
Dresser Mfg. Co. 


SLEEVES AND VALVES, TAPPING. 
Eddy Valve Co. 
Ludlow Valve Mfg. Co. Inc., The 
Rensselaer Valve Co. 
Smith Mfg. Co., The A. P. 


SUPPLIES AND TOOLS. 
Hays Mfg. Co. 
Leadite Co., The . 
Pierce-Perry Co. 
Smith Mfg. Co., The A. P. 


TAPPING MACHINES. 
Hays Mfg. Co. 
Red Hed Mfg. Co. 
Smith Mfg. Co., The A. P. 


TAPPING SLEEVES. (See Sleeves and Valves, Tapping.) 


VALVE BOXES. 
Eddy Valve Co. 
Ford Meter Box Co. 
Rensselaer Valve Co. 
Wood, R. D. C 


VALVE INSERTING 
Smith Mfg. Co., The A. P. 


VALVES, GATE. 
Eddy Valve Co. 
Kennedy Valve Mfg. Co. 
Rensselaer Valve Co. .... 
Wood, R. D. Co. 


VALVES, REGULATING. 
Ross Valve Mfg. Co. 


WATER WASTE DETECTION. 
Pitometer Co. 


WELL CONNECTIONS. 
Red Hed Mfg. Co. 


Following front cover 


Following front cover 


Following front cover 


WROUGHT IRON PIPE. (See Pipe, Wrought Iron and Steel.) 
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LOUIS XIV OF FRANCE SELECTS 
ROUTE FOR WORLD’S FIRST CAST 
IRON WATER MAIN. 


HE first recorded installation 

of cast iron pipe to carry 
water was made in 1664 by order 
of the King of France. Unless 
recently destroyed by bombing, 
it is still in service. Throughout 
Europe 200-year-old cast iron 
water mains were in service be- 
fore the United States and Royal 
Air Force bombers began their 
destructive raids—and still may 


wee. [Section of world’s oldest cast iron water main still 
‘ 2 (at last reports) supplying the town and parks of 
So when you specify cast iron Versailles, Frances, after 280 years of continuous 


pipe for current or postwar con- service.] 


struction, you know one thing for certain— it will serve for centuries, in 
its original location or elsewhere. If the line has to be relocated or aban- 
doned or replaced by larger diameters, you also know that cast iron pipe can 
be taken up and re-laid, or salvaged for cash. You may also know that cast 
iron pipe costs far less to maintain than any other pipe used for water 
mains, as proved by an unbiased survey. 


Cast Iron Pipe Research Ass’n, T. F. Wolfe, Engineer, 122 S. Michigan Ave., Chicago 3 


PIPE 
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ADVERTISEMENTS. 


7z-inch flanged Y-Branch weighing 17 tons being secured to special underslung car for 
rail shipment to a War Project. Drawn by Rico Lebrun for U. S. Pipe & Foundry Co. 


Our facilities for producing fittings 


and castings in large sizes are ade- : 
quate for any requirement. An ex- e e 


perience of more than forty years in ° 

designing pipe and fittings, as well cast iron 
as special castings, for out-of-the- 
ordinary requirements, is at your 
service. Inquiries receive prompt at- 
tention and entail no _ obligation. 
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The Journal of the 
New England Water Works Association 


is a quarterly publication, containing the papers read at the meetings, to- 
gether with reports of the discussions. Many of the contributions are from 
writers of the highest standing in their profession. It affords a convenient 
medium for the interchange of information and experience between the 
members, who are so widely separated as to find frequent meetings an im- 
possibility. Its success has more than met the expectation of its projectors; 
there is a large and increasing demand for its issues, and every addition to its 
subscription list is a material aid in extending its field of usefulness. 

All members of the Association receive the JOURNAL for two dollars per 
annum which sum is included in their annual dues; to all others the sub- 
scription is four dollars per annum. 


TO ADVERTISERS 


HE attention of parties dealing in goods used by Water Departments is 
called to the JouRNAL oF THE NEw ENcLAND WaTER Works ASSOCIATION 
as an advertising medium. 


Its subscribers include the principal WATER WorKS ENGINEERS AND Con- 
TRACTORS in the United States. The paid circulation is 1000 copies. 


Being filled with original matter of the greatest interest to Water Works 
officials it is PRESERVED and constantly REFERRED TO BY THEM, and 
advertisers are thus more certain to REACH BUYERS than by any other 
means, 


The Journat is not published as a means of revenue, advertisements being 
inserted solely to help meet the large expense of publication. 


ADVERTISING RATES 
One-half page, one year, four insertions.......................00.000- Fifty-six Dollars 
One-fourth page, one year, four insertions........................04. Thirty-six Dollars 


Size of page 414 x 71% net. 
A sample copy will be sent on application. 
For further information, address the Advertising Agent, 


Mrs. Mitprep L. Locke, 
613 STATLER BUILDING, 
Boston, MASSACHUSETTS 
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COSTS ARE REDUCED WHEN LEADITE IS USED 


Of course, the greatest advantage in using LEADITE, is, that 
it makes a good, tight joint,—and thus reduces leakage to a 
minimum,—but LEADITE also offers the following ad- 
vantages, which are worthy of serious consideration: Saves 
caulking expenses—Reduces cost of digging large bell-holes 
—Saves in cost of material—Reduces time required for 
pumping “wet trenches’”—Saves time in preparation—Saves 
time in handling on the job—Saves in freight and hauling 
charges. 


Another point, LEADITE saves “interest charges” by speed- 
ing up the completion of the water line. 


The true value of LEADITE is best indicated by the fact that 
it has been used on THOUSANDS OF MILES of Water 
Mains,—all over this Country, as well as in many Overseas 
Countries. 


The Pioneer self-caulking material for c. i. pipe, 
Tested and used for over 40 years, 
Saves at least 75%. 


THE LEADITE COMPANY 


Girard Trust Company Building — Philadelphia, Penna. 


¥ 

ADITE 
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